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J. THE APPARENT SHAPES OF FIGURES OBSERVED OBLIQUELY. 


It is commonly stated in textbooks of psychology that when we observe 
figures inclined to us, we see them not in the shapes indicated by the 
laws of perspective but in the shapes which these figures ‘really’ possess. 
Thus when we look obliquely at a circular object, we see it not as an 
ellipse but as a true circlet. While it is undoubtedly true that such an 
object seen in these conditions is judged to be of its true shape and also 
that we are prepared for motor reaction to a circular object, I do not 
find that experiment confirms this statement as to what shape is seen. If 
a subject is shown an inclined circle and is asked to select from a number 
of figures the one which represents the shape seen by him, he chooses 
without hesitation an ellipse. This ellipse, however, is widely different 
from the one which represents the shape of the inclined circle indicated 
by the laws of perspective, being much nearer to the circular form. The 
subject sees an inclined figure neither in its ‘real’ shape nor in the shape 
which is its perspective projection but as a compromise between these. 
This result is equally at a variance with the view widely held by 
those who are not psychologists that the perceived characters of an 
object are those of its projection on the retina. This view is particularly 
to be found amongst writers on perspective. Thus the writer on per- 
spective in the 14th edition of the Encyclopaedia Britannica (2) sums up 
the laws of perspective in a series of ‘axioms’ which are not given as 
axioms about the plane projection of solid figures but of how we perceive 
them. Thus: “Axiom 1. Parallel lines appear to approach one another as 


1 H. J. Watt, for example, says: “Generally a plate looks what it ‘really’ is, circular, 
not elliptical as the retinal image of it really is.” 
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they vanish, and to meet at an infinite distance from the observer in an - 
imaginary point called the vanishing point of the system. Axiom 2. 
Parallel planes appear to approach one another as they recede from the 
CVG, soe 

‘ What this writer regards as axiomatic is that the characters of 
perception are identical with those of peripheral stimulation. While 
receding parallel lines do appear to converge, the proposition that they 
converge in appearance in the same way as they do in the projection on 
the retina or in a photograph (i.e. to the perspective vanishing point) is 
not only not axiomatic but experiment shows that it is not true. 

The first experiments on apparent shapes were done with a subject 
looking from a controlled height at a circular or square disc lying on a 
table at a measured distance from the vertical line through the subject’s 
eyes (Fig. 1). The purpose was to discover the apparent shape of the 
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Fig. 1. 


object from this point of view and to compare this with the shape of the 
perspective projection of the object on to a plane at right angles to the 
line of sight (7.e. with the shape which it would have in a photograph or 
in a drawing made in accordance with the laws of perspective). For the 
sake of brevity, I shall refer to this as the ‘perspective shape’ or 
‘stimulus shape.’ The shape reported by the subject as seen by him may 
be called the ‘apparent shape’ or ‘phenomenal shape.’ This was at first 
measured by asking him to draw the disc as it appeared to him from that 
point of view. Later, it was found better to make the subject match the 
apparent shape of the circle with one of a series of ellipses cut out of 
cardboard with different ratios of short to long axis. This ratio differed 
by 0-05 in successive ellipses. These ellipses were presented successively 

* The perspective shape is not, of course, exactly an ellipse, but a figure resembling an ~ 
ellipse with one of the short semi-axes longer than the other. The difference, however, is 


small and, since the judgments of the subject were only with respect to the relative lengths 
of the axes, it is of no importance for the purpose of the experiment. 
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to the subject (using the method of complete ascent and descent) and he 
was asked to judge whether the presented ellipse was ‘fatter,’ ‘thinner’ 
or ‘the same as’ the apparent shape of the circular disc. Preliminary 
practice was given, and the usual precautions of psychophysical experi- 
mentation were taken. These two methods I shall refer to as the ‘drawing 
method’ and the ‘matching method,’ respectively. Since it was no part 
of the aim of the drawing method to test the subject’s drawing ability, he 
was allowed to alter his drawings as he pleased or to start them again 
until he had produced one which he was satisfied represented the shape 
as he saw it. In all experiments, except when otherwise stated, observa- 
tion was with both eyes fully open and focussed on the object. The real 
shape of the disc used was therefore known by the subject. 

The objects used were a white cardboard circle of 39-75 cm. diameter 
and a square of diagonal 38-0 cm. The object used lay on a dark table and 
was observed by the subject with his eyes 48-5 cm. above the end of the 
table (Fig. 1). The square was always placed with one of its diagonals in 
line with the subject. Three positions were experimented with: A, in 
which the nearest point of the object was 54-5 cm. from the point below 
the subject’s eyes; B, in which it was 109 cm.; and C, in which it was 
163-5 cm. from the same point. 

Tables I and II show respectively the results for the subject S. 
drawing the circle and the square respectively. Table I shows all results 
(except of preliminary practice); Table II shows mean results of nine 
experiments at each position of the object. The figures given in the first 
and second columns are the ratios of short to long axis in the reproduced 


Table I. Drawings of circle by subject S. 


Circle at A Circle at B Circle at C 
ees SGN Gece 
Index Index Index 
Repro- Per- of phe- Repro- Per- of phe- Repro- _ Per- of phe- 
duced spective nomenal duced spective nomenal duced spective nomenal 
ratio ratio regression ratio ratio regression ratio ratio regression 
(1) -755 -56 -50 575 -36 “46 455 +255 “42 
(2) -76 56 53 -60 “36 -50 445 -255 “41 
(3) -82 -56 -66 56 36 -43 51 255 “49 
Mean -78 -56 57 “58 “36 465 “47 +255 +445 


Table II. Mean of nine drawings of square by subject S. 


Square at A Square at B Square at C 
(ta aa ad sate NAG ae SS > 
Index Index Index 
Repro- Per- of phe- Repro- Per- of phe- Repro- Per- of phe- 
duced spective nomenal duced spective nomenal duced spective ocnal 
ratio ratio regression ratio ratio regression ratio ratio regression 
86+ -03 565 ‘74. -734:04 +36 69 -58+:035 -255 -60 


23-2 
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figure and in the perspective shape respectively; those in the third 
columns are measures of the degree to which the ‘real’ determines the 
‘seen’ shape, calculated by a formula explained below. 

The same results are shown diagrammatically in Fig. 2. In each 
diagram the inner blackened figure shows the perspective shape of the 
object, the outer broken line marks its true physical shape, while the 
continuous line shows the mean reproduced figure (i.e. its phenomenal 
shape). In all cases it will be seen that the reproduced figure lies between 


- ~. 


Fig. 2. 8.’s mean reproductions of circle and square. Broken line shows physical shape 
of object. Black figure shows its perspective shape. Continuous line shows mean 
shape of reproduction. 

these two extremes, and that it sometimes lies nearer to the physical 

shape than to the perspective shape. It is as if the known physical shape 

of the object distorted towards itself the seen shape from that which we 
should expect to result from the sensory cue of the image on the retina. 

The first doubt that occurs to one’s mind in attempting to explain 
these results is whether it is not possible that in all reproductions of 
ellipses or of trapezia there is a tendency to revert to the circular or 
square form. If this were the case, the assimilation to these shapes here 

found would not be the result of the stimulus being a projection of a 
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physically circular or square object but would be characteristic of any 
reproduction of an ellipse or a trapezium. This, however, was proved not 
to be the case by a subsidiary experiment. 

The subject was given actually elliptical discs to reproduce from 
normal (i.e. not inclined) observation. The three ellipses given to the 
subject to copy had ratios of short to long semi-axis of 0-7, 0-45, and 0-25. 
The means of three reproductions by drawing of these were respectively 
0-69, 0-45, and 0-245. Thus there is no tendency to revert to the circle in 
copying an ellipse!. The tendency observed when drawing an inclined 
circle or square must, therefore, be due to the effect of the actual shape 
of the physical object. 

This experiment also eliminates the possibility that any appreciable 
part of the observed effect is due to irradiation of the white surface over 
the darker background. Any such action would take place equally 
whether the stimulating object were an ellipse viewed normally or an 
inclined circle giving the same retinal image. 

In this failure of seen shapes to obey the laws of perspective, we are 
reminded of analogous phenomena in perception. Hering (3) showed that 
a white disc in shadow may appear brighter than a strongly illuminated 
grey disc even though the degree of shadowing is so great that the white 
is actually reflecting less light to the eye than is the grey disc. Apparent 
brightness is thus determined partly by the ‘real’ brightness or reflec- 
tivity of the object seen and not solely by the intensity of the retinal 
image. Similarly, if two objects of the same shape but different size are 
placed at such distances from the eyes that their apparent sizes are equal, 
it is found that their relative distances are such that the retinal image of 
the ‘really’ larger object is considerably smaller than that of the other. 
Apparent size is a function of ‘real’ size as well as of size of retinal image. 
Tn later sections, it will be shown that in these two cases also the same 
law of compromise holds. Under ordinary conditions of binocular vision, 
the actually experienced character of the object (or the ‘phenomenal 
character’) is a compromise between the ‘real’ character of the object 


1 There is, however, distortion in copying ellipses with larger ratio of short to long 
semi-axis, An ellipse with short axis vertical and of ratio 0-95 was copied as an ellipse of 
ratio 0:93, while a true circle normally observed was copied as an ellipse of ratio 0-975 
(short axis vertical). The distortion is small and in the opposite direction to that due to 
phenomenal regression. It is probably due to the ‘horizontal-vertical illusion.’ It was one 
reason for later abandoning the drawing method in these experiments. The other reason 
was the possibility that training in drawing may tend to condition the drawing response to 
the stimulus shape even though the subject’s perception of the object would be intermediate 
between the stimulus shape and the ‘real’ shape if this perception were tested by some form 
of response in which the subject had received no previous training. 
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and the character given by peripheral stimulation, whether this character 
is shape, relative size, or relative brightness. In all of these cases, the 
phenomenal character shows a tendency away from the stimulus 
character towards the ‘real’ character of the object. As a general name 
for this tendency, in whatever kind of perceptual character it is found, 
we may use the term phenomenal regression to the ‘real’ object or, more 
shortly, phenomenal regression. 

It is also convenient to have a numerical measure, applicable to any 
perceptual character, of the degree to which this regression takes place. 
Let us use the symbol S for a stimulus character (e.g. the ratio of short 
to long axis in the perspective shape of square or circle in the above 
experiments), the symbol P for the corresponding phenomenal character 
(the corresponding ratio in the figure matched or drawn by the subject), 
and R for the corresponding ‘real’ or physical character of the object 
(the ratio in the actual object—unity in the square or circle). An obvious 
measure of the degree of regression of the phenomenal character away 
from the stimulus character towards the ‘real’ character of the object is 
the fraction of the distance separating the real from the perspective 
character over which the phenomenal character has regressed: 7.e. the 
fraction (P — S)/(R— 5S). This proves, however, not to be a satisfactory 
measure, since it leads to certain anomalies (particularly when used for 
the brightness and size regressions). A formula, only a little more com- 
plicated, which is free from these difficulties is 


(log P — log S)/(log R — log 8). 


This is the measure which I have used throughout these experiments and 
have called the index of phenomenal regression. Its value is zero if there 
is no phenomenal regression, that is, if the phenomenal character is 
identical with the stimulus character; while it is unity if regression is 
complete, that is, if the phenomenal character coincides with the ‘real’ 
character of the object. 

Determinations of the phenomenal shape of the inclined circle were 
also made with other subjects by the matching method. Mean results by 
this method with 8. and other subjects are shown in Table III. It will be 
noticed that there are considerable individual differences in the amount 
of phenomenal regression. 

The results (Table III) show that the index of phenomenal re- 
gression varies for different inclinations of the object to the line of 
vision. It seems also to vary somewhat with the size of the object, its 
distance and its shape (whether square or circular). The three latter 
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sources of variation were not investigated. An experiment was per- 
formed, however, to discover how the amount of phenomenal regression 
varied with different angles of inclination of the object. For this purpose, 
a white circular disc of 29-7 cm. diameter was mounted on a turntable 
with its axis of rotation horizontal and at right angles to the subject’s 
line of vision. The disc was mounted with a diameter in line with the axis 
of rotation of the apparatus, so that turning the apparatus presented the 
disc to the subject at varying angles of inclination. The centre of the disc 
was 142-5 cm. from the subject’s eyes. Eight observations in each 
position were made with the subject 8S. by the matching method at 


Table III. Mean matchings of phenomenal shape of inclined circle 


by four subjects. 
Circle at A Circle at B Circle at C 
Ee ae Sy 
Index Index Index 

Per- of phe- Per- _ of phe- Per- _ of phe- 
Sub- Matched spective nomenal Matched spective nomenal Matched spective nomenal 
ject ratio ratio regression ratio ratio regression ratio ratio regression 
See on 6 «> -39 495 - +36 31 -46 “255 43 
xX. “74 +56 -48 59 “36 “50 43 255 “38 
B: 785, +56 58 56 +36 43 435 +255 39 
ab) 84 +56 ‘70 “725 +36 685 645 +255 68 
M. — — — B75 +36 “46 — — — 


* No standard ellipse of larger axis-ratio than this was available at the time of experi- 
menting with S. 


approximately the following angles of inclination: 7°, 10°, 20°, 30°, 45°, 
65°, and 90°. The angles could not themselves be measured with sufficient 
accuracy for exact calculation of their perspective shape in each position, 
so this was done by placing a camera in the position of the eyes and 
measuring the ratios of the photographed ellipses with a travelling 
microscope. The results of this experiment are shown as a graph in 
Fig. 3. 

In this figure, the broken line shows the variation of phenomenal 
shape with perspective shape. If the seen shape were identical with the 
perspective shape, all observed values would fall on a straight line 
passing through the origin and inclined at an angle of 45° to each axis. 
A continuous line has been drawn in this position. The amount of 
phenomenal regression is, therefore, shown by the height of the broken 
line above the continuous line. The diagram indicates that the amount 
of phenomenal regression diminishes to zero as the angle of inclination 
approaches 90° and (less certainly) as it approaches 0°. The indices of 
phenomenal regression are as follows: 7°, 0-28; 10°, 0-41; 20°, 0-33; 
30°, 0°32; 45°, 0-16; and 65°, 0-1. 
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It has already been shown by the earlier experiment in reproduction 
of actually elliptical figures viewed normally that these results are not 
the consequence of a tendency to prefer the circular shape in perception 
and to assimilate other closed curves to the circular form in reproduction. 
This is shown more strikingly in the following experiment, in which the 
regression was from the circular shape and not towards it. 


03 0:4 05 06 

a Fig. 3. Fig. 4. 
ig. 3. Variation of phenomenal shape and of index of phenomenal regressi i 
sh peiwors of athe’ esi ii line of vision. Horizontal axis. Ratio of atk scala 
shape (corresponding angles of inclination shown ab i rti j i 
ape Ze aaa oe n pare the axis). Vertical axis. Ratio 


Fig. 4. S.’s mean matching of phenomenal shape of elongated elli 
- . . Be i 
pach giehy es is lsat abel circular. Bist! line asare ghyasie abies at 
Bla : : : : 
ch) eee ane gure shows its perspective shape. Continuous line shows mean phe- 


O O-1 0-2 


Instead of using a circle as stimulus object an ellipse was used with 
long axis pointing away from the subject and the ratio of the axes was 
so chosen that the perspective figure would have equal axes (i.e. would 
be as nearly a circle as it is possible to get with a perspective projection 
of an ellipse). The actual shape of ellipse necessary in the position used 
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was found to have a ratio of long to short axis of 3-95. The result of this 
experiment is shown in Fig. 4. If the tendency were simply to assimilate 
the phenomenal figure to a circle, then no distortion should take place. 
In fact, there is still distortion and its direction is away from the circle 
and towards the physical shape of the object perceived—the ratio of the 
phenomenal shape was 2-65. It is the physical shape of the object, 
therefore, and not a preference for the circular form that determines the 
change in the phenomenal shape. 

It is also possible, of course, to arrange an elliptical object so that the 
phenomenal shape is itself circular. The condition for this is that a 
sufficiently elongated ellipse with its long axis pointing from the subject 
shall cast on the retina an image of an ellipse with long axis horizontal. 
This case is of no special theoretical interest. 

The full series of experiments from which the example in Fig. 4 was 
drawn is shown in Table IV. The ratios in columns 2 and 8 are of vertical 
to horizontal axes, in column 1 of axis in line with subject to that at 
right angles to him. It will be seen that not only is there no tendency for 
phenomenal regression to diminish as the perspective shape approaches 
circularity, but even that under those conditions the index found was 
greater than with any other perspective shape. 


Table IV. Mean matchings of phenomenal shapes of various 
ellaptical discs viewed obliquely. (Subject S.) 


Ratio in observed 
dise of axis in line Mean ratio of verti- 
with subject to Ratio of vertical to cal to horizontal 
that at right angles horizontal axis of axis of phenomenal Index of phe- 


to him perspective shape shape nomenal regression 
3-93 1-05 2-65 0:70 
2-01 ° 0-54 1:19 0:60 
1-33 0:355 0:825 0:64. 
1 0:27 0-50 0:47 
0:75 0:20 0:40 0-52 


II. Herine’s OBSERVATIONS ON Greddchtniss-farben. 


In his Grundziige der Lehre vom Lichtsinn (3), Hering records a series 
of observations on the perception of relative brightnesses and colours, of 
which the following is typical. If a piece of grey paper is placed near a 


1 It is, however, one of the most convenient methods of demonstrating the effect. If 
we discover the ellipse which, with its long axis pointing from the subject, appears to him 
at a given inclination approximately circular (i.e. with equal horizontal and vertical axes), 
we can demonstrate to the subject the fact that the perspective figure is really a flattened 
ellipse by allowing him to look at the object through a circular aperture held at right angles 
to the line of vision at such a distance from the eyes that the longest axis of the perspective 
ellipse just fits inside the circle. 
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window and compared with a piece of white paper so much farther away 
from the window that its luminosity is less than that of the grey paper, 
the grey paper is, nevertheless, seen as grey and the white as white—+.e. 
the less luminous surface of the white paper is seen as the brighter. If the 
two pieces of paper are now simultaneously examined with one eye 
looking through a blackened tube, the apparent brightness relationship is 
reversed, the white paper appearing to be of a darker shade of grey than 
the other. If they are again examined as part of the full field of vision of 
both eyes, the brightness relationship is seen as at the beginning—the 
less luminous white paper is seen as the brighter. 

Similar effects were observed with tinted objects whose apparent hues 
were found to tend to remain constant in spite of changes in colour of the 
illuminating light. These shades or hues, which persisted in spite of 
changes in illumination, Hering called Geddchtniss-farben (usually trans- 
lated as memory colours), and he picturesquely describes us as seeing 
certain classes of objects “through the spectacles of memory colours.” 

A mere repetition of the experiment on brightness described above 
might lead us to a conclusion which a more careful study shows to be 
wrong. The white paper appears brighter than the grey, although so much 
less illuminated that its luminosity is actually less. We might be led to 
suppose, therefore, that there is a law of absolute ‘constancy of bright- 
ness’ by which the paper of greater reflectivity! appears the brighter 
under any illumination however much reduced. 

Further experiment, however, shows that the matter is less simple. 
If the white paper is further shadowed, a point is reached at which it 
appears of the same brightness as the grey paper, and if the reduction of 
its illumination is carried beyond this point, the white paper appears the 
darker. We are again dealing with a compromise effect, the apparent 
brightness is neither determined solely by the ‘real’ character of the 

-paper’s reflectivity nor solely by the stimulus character of luminosity, 
but is a compromise between them. 

The fact of this compromise may be made clearer by a quantitative 
example. I took two squares of paper (20cm. x 20cm.) vertically 
mounted on cardboard. One was white, A (slightly brighter than the 
no. 1 of Zimmermann’s scale); the other was a light grey, B (between 

1 T am using this word ‘reflectivity’ for the position of the paper itself on the white- 
black scale in order to avoid the ambiguity attached to the term ‘physical brightness.’ 
Psychologists commonly refer to this quality as the ‘brightness’ of the paper. Physicists, 
however, generally use ‘brightness’ in the same sense as ‘luminosity’ for the intensity of 


reflected light under given conditions of illumination. For this I shall use the word 
‘luminosity,’ reserving ‘brightness’ for the phenomenal character. 
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Zimmermann’s 3 and 4). Their relative reflectivities were first deter- 
mined by rotating a sector of the white before a blackened chamber and 
matching with the grey. The amount of the white required for a match 
was found to be 135-5°, so the reflectivity of A was 2-65 times that of B. 
The two papers were normally illuminated in a darkened room by a 
4-volt (1-2 watt) electric bulb in a blackened case with a filament of 
size negligible compared with the distance of the papers. The intensity 
of illumination of the papers was, therefore, inversely proportional to 
the square of their distances from the lamp. 

The subject 8. looked at the two papers with both eyes open and his 
head in such a position that the papers were not immediately adjacent 
but separated by a short space of black background. B was 100 cm. from 
the lamp and the mean distance at which A was found to be of equal 
phenomenal brightness was 184cm. At a greater distance, A appeared 
the darker. At this distance of 184 cm., the calculated luminosity of A 
was 0-785 that of B. In other words, a paper about 24 times as reflective 
as another appeared equally bright to binocular observation when its 
actual luminosity was about three-quarters that of the other. 

The white paper was next adjusted to phenomenal equality with B, 
but observed under different conditions. The subject looked with one 
eye through a blackened tube which cut out all surrounding objects, and 
with his head in such a position that he saw through the tube the 
surfaces of the two papers adjacent to one another. The mean distance 
of A at which the papers appeared equally bright was now 162-5 cm. 
Calculation shows that the ratio of the luminosity of A to B was now 
1:0035 : 1; that is, the luminosity of the two papers was, as nearly as 
possible, equal. 

A similar experiment was performed with the same subject on 
another day with a paper C of a much darker grey (no. 41 of Zimmer- 
mann’s brightness scale of 50 shades). This was adjusted by the same 
light to phenomenal equality with each of the other two papers at 
507-5 cm. from the same lamp as was used in the earlier experiment. In 
this case, the reflectivity of C was not determined independently but was 
assumed to be given by adjusting to apparently equal brightness with 
monocular observation through a blackened tube. In this experiment 
the effect of the inclination of C to the source of light was not negligible, 
so its luminosity was calculated from the formula: 

cos 0 
luminosity oc reflectivity x po 


The results of this experiment and of the earlier one are given in Table V. 
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Table V. Phenomenal regression of papers of differing reflectivity 
so illuminated that they appear of equal brightness. 


Index of 
Papers used R,/R, P,/Ps S,/S2 regression 
A and B 2-65 1 “785 “19 
Band C 4-95 1 +298 43 
A and C 13-1 1 “175 405 


We are here dealing with an effect analogous to that of the phenomenal 
regression of perceived shapes. The relative reflectivity of the papers is 
the physical property of the papers themselves corresponding to the 
‘real’ shapes of perceived figures. Their relative luminosity (which is 
equal to the relative luminosity of the retinal images) is the character 
of peripheral stimulation corresponding to the perspective shapes of the 
figures. Their relative phenomenal brightness (adjusted in this experi- 
ment to unity) corresponds to the phenomenal figure. The effect observed’ 
is that the relative phenomenal brightness is not determined solely 
by the relative stimulus brightness (i.e. relative luminosity) of the 
papers but also by their relative ‘real’ brightness (2.e. relative reflec- 
tivity). The relative phenomenal brightness is, in fact, a compromise 
between these two. As was observed with the perception of shapes, the 
greater the difference is between the reflectivities of the papers used, the 
greater must be the difference in their relative luminosities if they are to 
appear equally bright. If we indicate the relative reflectivities, lumi- 
nosities, and phenomenal brightnesses by the symbols R, S and P 
respectively, the index of regression is given by the formula 

(log P — log S)/(log R — log S), 
or (since P is unity) by (— log S)/(log R — log S). 

In a beautiful and ingenious series of experiments Kéhler (4) has shown 
that both chimpanzees and hens show the tendency to constancy of 
brightness. He demonstrated that when these animals are trained to 
react to the brighter of two papers equally illuminated, they continue to 
react to the more reflective paper even when its illumination is so much 
reduced that it has a lower luminosity. He did not, unfortunately, 
investigate the further problem of the maximum degree of lowered 
luminosity of the whiter paper at which it still called out the same 
response and beyond which it was reacted to as the darker paper. It is 
not, therefore, possible from his results to calculate an exact value for the 
phenomenal regression but only a value which it must have exceeded. 

With chimpanzees, the greatest disparity of illuminations was when 
the whiter paper (no. 3 of the Zimmermann scale) had a luminosity 
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0:0795 that of the darker (no. 41). If we take their relative reflectivities 
as about 5, this gives an index of regression greater than 0:61. There is 
some indication that the stimulus difference is here reaching the value 
at which reversal of the reaction would take place, since the ape makes 
two wrong reactions out of ten (although he makes none at all when the 
stimulus difference is less). It is, therefore, probable that the index of 
regression does not much exceed this value. 

With hens there was no sign of an approach to the point of reversal 
when the relative stimulus values were 0-0807 : 1 with the papers 3 and 
30 of Zimmermann’s scale. I do not know the relative reflectivities of 
these papers, but since their difference is less than that between the 
papers used for the apes, the index of regression for the hens must be 
considerably greater than 0-61. 

Katz (5) has used human subjects in an experiment in which rotating 
colour wheels with black and white sectors were adjusted to phenomenal 
equality when one was in shadow, and obtained results which give 
indices of phenomenal regression ranging in one experiment from 0-33 to 
0-69. 

Obviously, there are insufficient data for determining whether pheno- 
menal regression is greater for chimpanzees and hens than for human 
beings, particularly since the experiments were not carried out under 
comparable conditions. The precise determination of the answer to this 
question would be an interesting problem for an animal psychologist. 


II]. EXPERIMENTS ON APPARENT SIZES. 


Another example of the same character of perception is to be found 
in the dependence of the apparent size of a seen object not only on the 
size of its retinal image but also on the physical size of the object, so that 
of two things producing equal retinal images the one that is more distant 
and actually larger also appears the larger. In order to measure this 
effect, two white circular discs of different sizes were fixed upright on 
movable stands, which were adjusted to different distances from the 
subject along two graduated lines on a table so diverging that there was 
no overlap of the retinal images of the two discs. The arrangements for 
viewing thé discs were similar to those shown in Fig. 1. The larger disc 
remained fixed, while the distance of the smaller disc was varied until 
the subject reported that the apparent sizes of the two discs were equal. 
The ‘limiting method’ of experimenting was used. The perspective sizes 
of the two discs were then calculated from their diameters and their 
distances from the subject’s eyes. 
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When the phenomenal sizes were thus adjusted to equality, in all 
cases the physically larger disc was at such a distance that its perspective 
or stimulus size (7.e. the size of the image actually cast on the retina) was 
considerably smaller than that of the other. In other words, phenomenal 
size also is a compromise between stimulus size and the physical size of 
the object. 

Fig. 5 represents the mean of two sets of experiments with the 
subject S. The discs were 39-7 and 29-7 cm. in diameter, and appeared 
equal when they were at 240-5 and 117-5 cm. from the eyes respectively. 
Thus the larger disc, which was only about four-thirds the diameter of the 
other and a little less than twice its area, had to be slightly more than 


Fig. 5. Conditions for phenomenal equality of two circular discs of different physical size 
(Subject S.). Broken line shows relative physical size of larger disc. Black figure shows 
its relative stimulus size. Continuous line shows its relative phenomenal size. 


twice its distance from the subject for the two discs to appear equal. At 
this distance the diameter of the retinal image of the larger disc would be 
about two-thirds and its area less than half that of the smaller. In the 
diagram, the dotted circle (R) has been made proportional to the ratio of 
the physical size of the large disc to that of the small one, the inner 
blackened circle (S) to the ratio of their stimulus sizes, and the con- 
tinuous circle (P) is proportional to their relative phenomenal sizes (i.e. 
to unity). If there were no phenomenal regression, the circle P would 
coincide with S whatever might be the size of R. 

The index of phenomenal regression is calculated exactly as for the 
experiments in phenomenal brightness. R is the relative size of the 
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actual objects, S their relative stimulus size, and P their relative 
phenomenal size (unity in these experiments)!, 

Table VI shows mean results of this experiment for four subjects. 
The first two rows were made with the same subject on different days. 
The subject D. showed so large an amount of phenomenal regression that, 
when discs of diameters 39-7 and 29-7 cm. were used, the smaller disc was 
too near the subject for convenient measurement. Discs were therefore 
used with a smaller difference of size between them. If there were no 
phenomenal regression, row 8 would be, in all cases, unity. Phe- 
nomenal regression is shown by the tendency of the phenomenal diameter 
ratio (7.e. 1) not to coincide with the value in row 8 but to be inter- 
mediate between that and the value in row 5. 


Table VI. Mean results of experiments on phenomenal size. 


1 Subject 8. S. M. D. 1D), i. C. 

2 No. of observations from which 12 8 6 — 8 4 8 
mean is calculated 

3 Diameter in cm. of large disc (D,) 39:7 39-7 39:6 39:7 29-7 39:7 29-7 


4 Diameter in cm. of small disc (D,) 29:7 29:7 29:7 29-7 265 29:7 26-5 
5 Relative diameters (D,/D,) 1335 1-335 1-333 1-335 1:12 1-335 1-12 
6 Distance in cm. of large disc (L,) 240-5 240-5 230 240 240 240 240 
7 Mean distance in cm. ofsmalldise 120 114 114 <70 162 98 162 
for phenomenal equality (L.) 
8 Relative perspective diameters -665 -635 +66 <-39 -755 +545 -755 
(D,L,/D2Ly) : = 
9 Index of phenomenal regression -°585 61 59 > -716 -715 68 -715 
— log (8) 
log (5) — log (8) 

Here also, it is to be noted that we are dealing not with an absolute 
constancy of phenomenal size but with a tendency to constancy. At no 
distance from the observer is it true to say that changing distance of the 
object makes no difference to phenomenal size. As the distance of an 
object changes, its phenomenal size changes, whether the object be far 
or near. It changes, however, less rapidly than does the size of the 
retinal image. The tendency to constancy is shown by the amount of 
change being a compromise between the changing size of the peripheral 
stimulus and the unchanging ‘real’ size of the object. 

In order to demonstrate this more fully an experiment was devised in 

1 It is an advantage of the formula (log P — log S)/(log R ~ log 8) over the simpler 
(P - S)/(R - 8), that the index has the same value whether the characters used in its 
calculation are the linear dimensions of the objects, their areas or their volumes. A more 
important advantage is the fact that it does not matter which of the objects compared 
provides the numerator and which the denominator for R, P and S. This is not true of the 
simpler formula. A further objection against the simpler formula is that it leads to absurdly 
small values of the index if the difference between the real sizes of the objects compared is 
great. 
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which a light circle was thrown on to a screen 5 m. from the subject, by 
means of a diaphragm of adjustable size in a projection lantern. A 
circular white disc supported vertically, of diameter 13-15 cm., was 
presented to the subject at distances of 1-33, 2, 3, 4, 5, and 6-5 metres. 
For each of these positions, the subject was required to adjust the circle 
cast by the lantern until it appeared equal to the disc. Fig. 6 shows the 
mean of ten observations in each position of the disc. 

If the phenomenal size of the disc obeyed the laws of perspective, its 
changes would be proportional to the changes in stimulus size. The 


Diameter in cm. of phenomenally equal circle at 5 metres 


0 1 2 3 4 5 6 
Distance in metres of disc 
Fig. 6. Change of phenomenal size of circular disc with changing distance. 


phenomenal length of diameter would, therefore, be proportional to the 
reciprocal of the distance of the disc from the eyes, All variations of 
apparent size with distance in Fig. 6 would lead to values lying on one of 
the series of curves y = 1/x, which is the curve of decrease of stimulus 
size with increasing distance. To show how far this is from being true of 
phenomenal size, I have drawn a curve y= 1/x through each of the 
recorded values of the phenomenal size. The curve of change of phe- 
nomenal size cuts across these curves and follows a course intermediate 
between them and the curve of absolute constancy of shape (shown as a 
thin straight line parallel to the base through each recorded value). The 
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curve of decrease in phenomenal size is seen to fall all the way between 
these limits. Nowhere does the apparent size of the disc remain constant 
in spite of changing distance; nowhere does it change as rapidly as does 
the retinal image. The apparent change in apparent size is always a 
compromise between the change in stimulus size and the constancy of the 
‘real’ size. 

Kohler (4) has demonstrated that apes trained to react to the larger of 
two similar boxes continue to do so when its distance is so great that its 
perspective size is less than that of the other. Again, since he did not 
determine the distance at which the reaction was reversed (as from 
analogy with the above experiments we should expect it to be), no exact 
index of phenomenal regression can be determined. In Kdéhler’s experi- 
ments £,/R, (linear) was 4/3, while the greatest difference of stimulus 
sizes was when S,/8, (linear) was 0-61. This shows that the index of regres- 
sion was greater than 0-63. Since in my experiments, using discs of the 
same relative linear dimensions, most human subjects gave indices of 
regression greater than this, we cannot conclude whether or not the index 
of regression for chimpanzees is greater than that for human beings. 
A comparison of the results indicates that, at any rate, it is not much 
less. 


IV. THE TENDENCY TO EQUALIZE VERTICAL SEMI-AXES IN PERCEPTION 
OF THE INCLINED SQUARE AND THE PHENOMENAL REGRESSION OF 
PARALLEL LINES. 


In Section II, we considered only one respect in which the perception 
of the circle or square showed regression from the perspective to the 
physical figure—the ratio of the vertical to the horizontal axis. There is 
another character of the shape of the perspective figure which might 
also show phenomenal regression—the ratio of the upper to the lower 
semi-axis. In the perspective shape of an inclined square (Fig. 7), the 


Fig. 7. Perspective shape of inclined square. 
J. of Psych. xxi. 4 24 
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upper vertical semi-axis de is shorter than the lower one eb}; in the actual 
physical figure this ratio is unity. Phenomenal regression would, there- 
fore, tend to make the ratio in the perceived or reproduced figure more 
close to unity than to its value in the perspective figure. Only a few 
observations were made on this matter. These indicated with certainty 
that this tendency to equalization of the vertical semi-axes is present in 
a large degree, although the number of observations was insufficient for 
exact measurement of its amount. Regression appeared to be more 
complete with respect to this character than in the character of equality 
of the ratios of the vertical and horizontal axes. 

For this part of the investigation the square was necessarily used as 
object, since a reproduction of the circle gives no definite point from 
which the semi-axes can be measured. Also it was obviously more 
convenient to use the drawing rather than the matching method. The 
results of four experiments with the subject 8. are shown in Table VII. 
It will be seen that for the nearest position of the object, this character 
showed the very large index of regression of 0-76, while for the other two 
positions it was not significantly different from unity, 7.e. regression was 
apparently complete. 


Table VII. Tendency to equalize vertical semi-axes in drawing 
inclined square. 


Ratios of semi-axes in reproduced figure 
Ratio of semi-, —-—_——___+~—___________.,___ Index of 


Position axes in per- phenomenal 
of object spective figure 1 2 3 4 Mean regression 
A 69 0-96 0-95 0-88 0-875 0-915 0-76 
B sifi 1-055 1-02 0-85 1-06 0-995 1-0 
C0 +82 0-97 1-02 1-115 0-92 1-005 1-0 


It may be noted that this character is also an indication of the degree 
of convergence of opposite sides of the figure, The index of regression is 
a measure of the extent to which the converging lines of the perspective 
figure undergo regression in the phenomenal figure to the parallelism of 
the sides of the actual object. 

There are other interesting consequences of this tendency of receding 
parallel lines to regress from the convergence of their stimulus character 


1 Their relationship is given exactly by the equation 
de/eb = (D—- R. cos 0)/(D + R. cos 8), 
where D is the distance of the subject’s eyes from the centre of the square, R is half the 
diagonal of the square, and @ is the angle between the plane of the square and the line of 
vision. Fig. 7 is actually the perspective figure for the square in position A of Fig. 1, where 
this ratio was 0:69. 
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to the parallelism of the ‘real’ object. In some cases, this tendency may 
result in a phenomenal divergence. A striking example of this is to be 
found by looking through a telescope or through binoculars at a wall with 
parallel top and bottom receding from the observer. Under these con- 
ditions, the top and bottom of the wall appear to diverge considerably 
as they go from the observer. The explanation of this appears to be that 
when looked at in the ordinary way the wall appears to converge, but 
much less so than does the retinal stimulus, regression having taken place 
to the ‘real’ character of parallelism. When looked at through a magni- 
fying instrument, the wall appears nearer and the amount of phenomenal 
regression which takes place is not that proper to its actual distance but 
the greater amount proper to its apparent distance, so that the regression 
is beyond parallelism to divergence. Another way of stating this is that 
regression is taking place towards the non-existent object with divergent 
sides which, if it occupied the apparent position of the wall as seen 
through binoculars, would cast on the retina an image with the degree of 
convergence of that actually formed (this degree being, of course, 
considerably less than that from a parallel-sided object in the same 
position). 

A more convenient method of showing the same phenomenon is by 
an isometric or other parallel-sided projection of a cube (Fig. 8). If we 


a 


Fig. 8. Isometric projection of cube. 
see this as a solid figure with the corner a towards us (a mode of percep- 
tion favoured by the fixation of a), the two pairs of edges perpendicular 
to the vertical edge through a appear to diverge. A similar effect is seen 
in the other two pairs of edges if the phenomenal figure is reversed and 


b is seen towards us. 
24—_2 
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This may be explained by saying that this figure is a true perspective 
projection of an obliquely truncated pyramid with actually divergent 
sides!. This, however, is not a complete answer to the problem. If, as is 
commonly believed by writers on perception, the phenomenal object is 
entirely determined by the characters of the retinal projection, this 
figure should give a parallel-sided perception, whatever might be the 
shape of the object of which it is the projection. On the other hand, the 
phenomenal object is not a function only of the character of the object 
seen, since, if we look at an actual cube, the edges receding from us seem 
to converge somewhat. We can make a series of figures like Fig. 8 with 
the sides actually converging and select a member of the series in which 
the actual convergence exactly neutralizes the phenomenal divergence for 
one of the two ways of perceiving it. It is then seen as a parallel-sided 
figure. Similarly we can have a series of almost cubical solids with 
increasing actual divergence of sides and select one which appears 
parallel sided in perception. This would not be the one giving a parallel- 
sided retinal projection but one giving a retinal projection with sides 
still convergent but less so than that of the true cube. As with the 
perception of shapes, brightnesses and sizes, we are dealing with a com- 
promise effect. The phenomenal character is a compromise between the 
character of the peripheral stimulus and that of the object (either ‘real’ 
or intuited). 


V. SuMMARY. 


Experiments were performed on the shapes of objects viewed 
obliquely, the apparent brightnesses of differently illuminated surfaces 
of different reflectivity, the apparent sizes of objects at different distances, 
and the apparent convergence of parallel lines receding from the observer. 
In all of these cases it was found that what was seen was intermediate 
between what was given in peripheral stimulation and the ‘real’ character 
of the object. To this effect of the character of the ‘real’ object on the 
phenomenal character we may give the name ‘phenomenal regression to 
the real object.’ We may use as measure of this effect the index 


(log P — log S)/(log R — log S), 


1 More precisely, of an infinite series of such solids of which the figure in which a and b 
are in the same plane (?.e. the projection itself) is a limiting member. There is the further 
psychological problem of why the phenomenal object should be a particular member of this 
series, and of why it should be so difficult to see the diagram as a plane figure with parallel 
sides since this is as much a member of the series of figures of which this could be a projec- 
tion as any other. Possibly there is a tendency to approximate the phenomenon as nearly 
as possible to the cube. 
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in which P is a numerical measure of the phenomenal character, R of the 
‘real’ character, and S of the stimulus character. 
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I, INTRODUCTION. 


At the present time it is mainly, though not exclusively, the physicist 
who speaks of ‘primary colours.’ The German equivalent ‘Grundfarben’ 
—in some respects a preferable term—is used, it is true, in the formula- 
tion and discussion of the Helmholtz theory of colour-vision by all and 
sundry, but in these discussions the physicist’s point of view is still for 
the most part predominant. There is also, however, an entirely different 
point of view from which, and universe of discourse in which, both terms 
have been used—pictorial art. The colours designated ‘primary’ by the 
artist differ from those designated ‘primary’ by the physicist. The 
artist’s primaries are red, yellow, and blue, the physicist’s red, green, and 
blue. The difference is due to the difference between the two groups of 
phenomena, to which what is essentially the same logical principle of 
classification is applied. The artist finds that all the known bright colours 
can be derived from a mixture of red, yellow, and blue pigments. 
Vermilion and chrome-yellow give him orange; chrome-yellow and 
ultramarine green; vermilion and ultramarine purple, and so on. 
Arguing in the same way of spectral lights, the physicist claims that all 
the colours of the spectrum and of nature can be produced by the 
admixture in suitable proportions of red, green, and blue lights, but not 
by mixing red, yellow, and blue lights. He claims—and apparently with 
justice—that his point of view is more fundamental than that of the 
artist, that it is scientific and not merely empirical, that the artist’s 
results in mixing pigments can be readily explained from this more 
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fundamental point of view, in fine that in a scientific sense his primaries 
must supersede the primaries of the artist. The question which the 
present paper aims at discussing is whether we really have a scientific and 
ultimate basis for the classification of the colours in the primaries of the 
physicist, and its general purpose is to show that formidable difficulties, 
and what appear to be striking inconsistencies with verifiable facts, are 
involved in the claims of the physicist. It seems indeed that the last 
word in this matter does not rest with the physicist at all, that as far as 
colour is concerned there is a still more fundamental poirt of view, and 
that the logical principle of classification which both artist and physicist 
have adopted is itself not above suspicion. 


II. PHysica views. 


When Newton decomposed white light into its elementary com- 
ponents he sought to distinguish seven such components—red, orange, 
yellow, green, blue, indigo, and violet—and he represented them 
diagrammatically in the form of a circle, the completion of the circle 
being made by the addition of the purples between red and violet. The 
choice of the number seven was undoubtedly determined by the mystical 
value attaching to that number, and the same mysticism underlay the 
selection of indigo as an elementary colour, the motive in this case being 
to work out an analogy between the notes in the octave and the spectral 
colours—the music of the spheres. There is possibly also some un- 
conscious mysticism underlying the later selection of the number three. 
In any case there is no reason at this point why the physicist as physicist 
should select any particular colours in the spectrum as elementary. 
Regarded physically, and with reference to the decomposition by a 
prism of white light into its components, the elementary spectral colours 
ought to be infinite in number. 

The decomposition of white light into the spectral colours, together 
with the recombination of the spectral colours into white light, may be 
taken as the fundamental factual basis for a physical theory of colour, 
but, as Goethe pointed out long ago, not necessarily for a physiological 
or psychological theory. A second fundamental fact, and the fact upon 
which the mathematical treatment of the physical data—which we shall 
come to presently—is based, is the fact that by combining two spectral 
colours, not too far apart in the spectrum, we can, by suitably varying 
the proportions in which we combine them, produce all the intermediate 
colours. In this connection another very important point emerges. 
Physically regarded, the colour produced by mixing two homogeneous 
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colours—say red and yellow—is fundamentally different from the inter- 
mediate spectral colour which appears to the eye identical with it. When 
the mixture of lights is passed through a prism it is separated into the 
two bundles of rays with which we started, whereas in the case of the 
spectral colour, with which the mixture appears identical, no such result 
is produced by passing through a prism. Physically, therefore, the state- 
ment that we can produce a spectral colour by mixing two other spectral 
colours is contrary to fact. Psychologically and physiologically—though 
the latter is by no means certain—the mixture may be the same as the 
homogeneous colour, but physically the two are different. This very 
important fact seems to be entirely ignored in the mathematical treat- 
ment by the physicist of the phenomena of colour, which leads ultimately 
to the defining of the three ‘primary’ colours. 

This mathematical treatment begins with the “Centre of Gravity 
Law of Colour Mixing,” which was originally formulated by Newton. 
If we take two points A and B, not too far apart in the spectrum, then 
all the colours obtained by mixing the colours at A and B may be repre- 
sented by a straight line AB, and any colour C, obtained by mixing an 
amount m of the colour A with an amount 7 of the colour B, is repre- 
sented by the point C, the position of which is determined by the relation 
AC: CB=™m: n (Fig. 1). If now we take three colours in the spectrum, 


-— 


A C B 
Fig. 1. 


no one of which is producible by a mixture of the other two, then any 
colour p in the spectrum can be expressed by an equation of the form 
p=2A+ yB+ 2C, where A, B, and C are the colours chosen in accord- 
ance with this principle. This is the second step in the mathematical 
treatment, and it permits us to represent all the colours of the spectrum 
geometrically by a triangle in place of Newton’s circle. 

But the three colours A, B, and C are still undefined. Theoretically 
indeed there may be an infinite number of groups of three colours which 
satisfy the conditions that no one is producible by a mixture of the other 
two, and that any colour p can be produced by mixing them in suitable 
proportions. For, if we take a new group of three colours, A’, B’, C’, 
satisfying the first condition, it is clear that each of these can be 
expressed in terms of our original A, B, and C, and consequently p is 
expressible in terms of the new group by an equation of the form 
p= A'+ y'B’+2'C’. Our primaries, therefore, or the vertices of our 
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colour triangle, have still to be defined. It has been suggested—by 
Abney, for example—that this difficulty is surmounted by adding to our 
original conditions the condition that no one of the three primaries is 
producible by a mixture of any two colours in the spectrum. But there is 
no colour in the spectrum that satisfies this condition in an absolute 
sense, 7.¢. if we neglect saturation, or, alternatively, if we take saturation 
into account, probably every colour in the spectrum satisfies it. The 
colours ordinarily recognized, however, as red, green, and blue—note the 
psychological criterion—cannot be produced in a high saturation by the 
mixture of two other colours. Accordingly these three colours are to be 
selected as the three primaries. 


III. DiIrFicULTIES IN THE PHYSICAL THEORIES. 


New difficulties promptly make their appearance. Consider first the 
colour triangle as ordinarily represented (Fig. 2). If we place at the three 


G 


Fig. 2. 


angles the red, green, and blue, which mixed in equal quantities give us 
white, we have an equilateral triangle, the sides of which represent 
respectively the colours of the spectrum from red to green, from green to 
blue, and from blue to red through violet and the non-spectral purples, 
while the centre of gravity of the figure—the centroid—represents 
white, and the different parts of the surface all the various hues of 
diminished saturation between white and the various spectral colours. 
It is very easy to show how inadequately the phenomena of colour are 
represented by this colour triangle. If the triangle is equilateral pre- 


364 In what Sense can we speak of Primary Colours? 


sumably the same number of distinguishable hues are to be found between 
R (red) and G (green), G (green) and B (blue), and B (blue) and R (red), 
which is contrary to fact. Moreover the colours nearest to W (white), and 
all equidistant from it, will be an orange-yellow, a blue-green, and a 
purple, which is also contrary to fact. 

It is not necessary to go into the various attempts that have been 
made to meet these and similar difficulties. At the best they represent 
a compromise between the contentions of physiologist and psychologist, 
and the needs of the physicist, and the compromise can hardly satisfy 
either. It involves regarding the three primaries at the vertices of the 
triangle as mere points of reference, and at the same time colours “that 
never were on sea or land.” 

There is one other point that must be noticed before leaving the 
three primary colours of the physicist. Whether we take them as red, 
green, and blue, as is usually done, or as red, green, and violet, as many 
physicists prefer, it is obvious that scientific purposes will not be served 
unless we can define them more accurately than by the use of these 
popular and indefinite colour names. This more accurate definition has 
been attempted and with somewhat interesting results. Kdénig, for 
example, specifies as the three primaries a red complementary to 
494, but itself not in the spectrum, a green at 505up, and a blue at 
470up. Kénig’s red, if we may so call it, is a mixture, or equivalent to a 
mixture, of spectral red with violet (or blue), which is of course incon- 
sistent with the condition that no one of the three primaries can be 
produced by a mixture of spectral colours, and is not red psychologically. 
Reviewing the whole history of the three primary colours in physical 
theory, one cannot but feel that the colours originally chosen were not 
based on objective data, but, as already pointed out, were really those 
which appeared psychologically pure, or simple, but in order that 
objective criteria might be satisfied colours were finally chosen, which 
no longer satisfied the original psychological conditions. Tschermak, in 
a recent number of Die Naturwissenschaften1, points out that the 
physicist’s three primaries have invariably involved four physiological 
and psychological primaries, and this seems to be the case. 


IV. PsycHOLOGICAL CRITERIA. 


This situation naturally raises the question whether there are reliable 
psychological criteria, which will enable us to determine with some 
degree of accuracy the fundamental or primary colours, in the sense of 

1 Jahrgang xvut, Heft 26, 27 June, 1930. 
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those colours which are pure or simple, as distinct from those which look 
as if they were mixed colours. It ought to be possible to settle this 
question experimentally. In a preliminary series of experiments in the 
George Combe Laboratory at Edinburgh, two subjects with good colour- 
vision were tested with the Hue Discrimination Spectrometer. Each was 
asked to set the drum at a position at which the colour in the field seemed 
pure—red, yellow, green, or blue, as the case might be. The results 
obtained were as follows: 

Red—average setting for both subjects 6504p, with a range of 
variation with the first subject of 30, and with the second subject of 
15 yp. 

Yellow—average setting with the first subject 562, with a range of 
variation of 40up, and with the second subject 569u, with a range of 
30mm. 

Green—average setting with the first subject 505yy, with a range of 
30up, and with the second subject 512up, with a range of 20up. 

Blue—average setting for both subjects 472uu, with a range of varia- 
tion with the first subject of 4p, and with the second subject of Lup. 
(See also table below.) 

The agreement for green and blue with Kénig’s figures is rather 
striking, but in all cases except blue the range of variation is much too 
great. Apparently, therefore, we shall have to admit the impossibility of 
arriving at a sufficiently stable determination of the psychologically pure 
or simple colours. 

The position then would seem to be that, while the psychological 
criterion is to be preferred to the physical, and, that being so, the simple 
character of yellow is not for a moment in doubt, yet the variability and 
possibly more or less accidental character—conceivable dependence on 
the nature of the terrestrial environment—of the simple or primary 
colours determined on a psychological basis suggest the need of a more 
stable and objective criterion, if we are to recognize primary colours at 
all. Is there any characteristic of our organ of vision which can give us 
a basis for the classification of colours into primary and secondary, or 
simple and compound? When we ask this question the phenomena of 
perimetry at once suggest themselves as phenomena in which we may 
find an answer. 


VY. PERIPHERAL COLOUR VISION AND PRIMARY COLOURS. 


The exploration of the peripheral retina had its beginnings in the 
work of Thomas Young, published as early as 1801. Young, however, 
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was interested merely in the problem of the sensitivity of the marginal 
retina to light, and does not seem to have hit upon the colour phenomena. 
The different effects of different colour stimuli on the marginal retina 
were first investigated by Purkinje some twenty years later. Purkinje 
discovered that all light stimuli were colourless in the peripheral zone, 
that some stimuli showed change of colour between this zone and the 
position at which the true colours appeared, and that other stimuli did 
not show any colour change. Purkinje in fact discovered all the main 
phenomena, but he confessed himself unable to suggest an explanation. 
In 1840 Szokalsky, from results similar to those of Purkinje, drew the 
inference that the retina is composed of three concentric zones, the outer- 
most zone being sensitive to black and white, the intermediate zone to 
black, white, blue, and yellow, and the innermost zone to those with red. 
Subsequent investigators added little of significance from our present 
point of view, though it is interesting to find Raehlmann and also 
Kriikow in 1873 becoming aware of the difficulty of reconciling with the 
Young-Helmholtz theory the fact that yellow is sensed in parts of the 
retina where there is no sensing of red or green. 

During the last two decades of the nineteenth century a series of 
investigations by Bull, Hess, and Hegg brought to light facts which are 
crucial for our present problem. The main object of these investigations 
was to delimit more clearly the colour zones in thé retina, but in all 
cases one of the preliminary problems was to determine the stable 
colours (‘unverdnderlich’ was the term used by Hess). In all cases such 
colours were found, and there were four. Hess gave as the wave-lengths 
of these stable colours: yellow 574-5up, green 495uy, blue 471up, the 
stable red being outside the spectrum and identical with Kénig’s red. 
In all these investigations coloured papers were used. In 1905, however, 
Baird published the results of experiments with coloured lights, which 
definitely confirmed the conclusions of Bull, Hess, and Hegg. Spectro- 
metric analysis of the lights gave as the stable colours: yellow from 
551 pp to 587up, green from 483 up to 500up, blue from 448 up to 474up, 
red being again Kénig’s red beyond the visible spectrum. These results 
were confirmed by Dreher in 1911. 

It seems, therefore, that four physiologically stable colours can be 
determined by perimetry. Colour changes with variation in intensity of 
illumination and with fatigue yield results in close agreement. The 
following table gives a selection of the results obtained by different 


investigators, so that agreements and differences may be seen at a 
glance: 
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Red Yellow Green Blue 
K6nig Compl. to 494 — 505 470 
Exner 58 , = 508 475 
Goldmann bs 568 504:5 468 
Schubert 3 575 503 468 
Hess .; 574:5 495 471 
Baird a 569 491-5 461 (average) 
Edin. 1st subj. 650 562 505 472 
Edin. 2nd subj. 650 569 512 472 


The physiologically stable blue and yellow agree fairly closely with 
the psychologically pure blue and yellow. On the other hand, the 
physiologically stable red and green do not look psychologically pure 
colours—both look bluish. Moreover, the physiologically stable red 
coincides with Kénig’s red, while the physiologically stable green is its 
complementary, and the psychologically pure green coincides with 
Kénig’s green. It is possible that the discrepancy between physiological 
and psychological red and green may be due to macular pigmentation, 
and to the fact that our standard light—that is, normal daylight—is 
yellowish. However that may be the discrepancy remains. 


VI. ConcLusion. 


How are we then to answer the question with which we started? It is 
clear that the final decision does not rest with the physicist. Colour 
phenomena are physiological and psychological phenomena—in the last 
resort psychological. Psychologically there seem to be four simple or 
pure colours, and no more than four. Physiologically also there seem to 
be four stable colours and no more than four. But in respect of two out 
of the four psychologist and physiologist are not in agreement. Under 
the circumstances it appears to be the best plan to abandon the use of 
the word ‘primary’ altogether, except possibly in the artistic sense, and 
to speak of ‘physiologically stable’ and ‘psychologically simple’ colours, 
recognizing four in both cases. The number three has no rational basis, 
but probably, as we have seen, a mystical. In any intelligible sense of 
‘primary,’ if we are to use the term at all, the physiologist has good 
grounds for maintaining that there are only two ‘primary’ colours—blue 
and yellow. Psychologically there are undoubtedly four. 


(Manuscript received 18 November, 1930.) 
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I, IntRoDUCTION. 


Ir has been abundantly proved in the past that when we read we do not 
perceive separately and individually every letter of every word of the 
text. Our speed of reading is such that we cannot gain more than a vague 
general impression of the word, and possibly of some of its more prominent 
letters. The proof-reader, on the other hand, must perceive every letter of 
every word with sufficient clearness to detect even minute errors and 
misprints. What is it, then, which differentiates the reading of the proof- 
reader from normal reading? And are any special abilities or charac- 
teristics necessary for the efficient proof-reader? It seems probable that 
the proof-reader’s perception of the words and letters is of the subliminal 
type which does not reach consciousness as long as it does not vary from 
the normal and habitual, but only when it is of an unusual nature. Thus 
it would be similar to the awareness of the cessation of a long-continued 
noise which had previously ceased to reach consciousness. But the 
normal reader is not incapable of this type of perception. Anyone who 
has attempted to read proofs will have been conscious of adopting an 
attitude of alertness and special receptiveness to any unusual feature of 
the printed material, that is to say, to any misprints. It seems possible, 
then, that the proof-reader may be able habitually to adopt a perfected 
form of this attitude when reading proofs. But we do not know what if 
any innate mental or physiological capacities are necessary, or at least 
favourable, to its inception. Nor can we assume that the proof-reader 
does not possess some specialized faculty or mode of procedure which 
enables him to detect misprints with an accuracy impossible to the 
ordinary reader. 

Crossland (1) concluded from his work on proof-reading that some 
form of innate ability did exist. He compared the rate of reading of 
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proof-readers and their ability to detect misprints with those of readers 
untrained in proof-reading. He found that the trained readers as a 
group read more slowly than the untrained, and deduced that training 
had probably lengthened the fixation pauses during reading. But 
although on the average the trained proof-readers showed more accuracy 
in detecting misprints than the other readers, several of the latter were 
quite as accurate as the former, and some were more accurate. Thus the 
longer fixation pauses and slower reading times did not necessarily lead 
to more accurate perception. Also, when the frequency of the misprints 
in the proof was varied, on the whole the accuracy of the trained proof- 
readers varied less than that of the untrained; but it was found that, 
taking all the readers together, the most accurate ones were the least 
variable, rather than the trained ones. Thus Crossland concluded that 
some underlying ability for keen perceptual discrimination determined 
both the accuracy in detecting misprints, and the variability of that 
accuracy with the frequency of errors. Clearly some trait or mental 
‘set’ enabled the accurate reader to detect errors with skill; but it is not 
easy to determine the nature of this trait. It appeared that the aim or 
object of the reader was a factor of some importance, since accuracy was 
much greater when special instructions for attention to misprints were 
given. Again, absorption in the meaning of the content seemed to 
decrease accuracy considerably. Since this occurred both with the 
trained and the untrained readers, Crossland considered that ability to 
ignore this meaning was not acquired with practice, and was probably 
innate when it did exist. It was found by Downey 2) that when sentences 
containing misprints were exposed tachistoscopically, the most intelligent 
subjects at first ignored the misprints, and read entirely for the meaning 
of the sentences, but when they realized the presence of the misprints, 
they quickly corrected themselves, and afterwards detected more mis- 
prints than the less intelligent subjects. From this Crossland deduced 
that general intelligence is correlated with proof-reading ability, and that 
the common factor may be innate ability for accurate perceptual dis- 
crimination, since this plays a considerable part in general intelligence 
as usually estimated. But the work of Whipple (6) and Gates (3) has shown 
that there is no such thing as general perceptual ability; the ability varies 
according to the nature of the stimulus object. And we may infer that 
the detection of misprints in ordinary proofs does not involve the same 
attitude or the same ability as does their tachistoscopic perception. The 
part played by the assimilation of the meaning and the general con- 
textual setting is quite different in the two cases. Thus we may be led 
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to suppose that proof-reading ability may be to some extent connected 
with the temperamental basis which must underlie the attitudes or aims 
that enable the proof-reader to concentrate upon the perception of 
misprints. 

But the results of Crossland may equally show that certain indi- 
viduals are able when called upon to assume an attitude or mental ‘set’ 
such that the general meaning of the content is ignored, while the 
recognition of misprints occupies the centre of consciousness. And it 
seems quite possible that only long training will enable the reader to 
maintain this attitude indefinitely, without undue effort and strain, 
though the untrained reader can do so for a short period, perhaps with 
considerable effort. A study of the underlying mental processes con- 
comitant with reading should throw some light upon these attitudes. It 
has been shown by the writer (4) that the variations in the eye movements 
and fixation pauses which occur in normal reading are in general closely 
related to the underlying mental processes. It was thus thought that 
some information as to the nature of the methods and abilities of 
professional proof-readers might be obtained by studying their eye 
movements in reading normal material and material containing mis- 
prints, and comparing them with the eye movements of other individuals 
who were not professional proof-readers. Moreover, Crossland’s theory 
as to the unusual length of the fixation pauses of proof-readers could be 
tested, and also the importance to the accurate proof-reader of natural 
accuracy of eye movement and fixation. 


II. Metruop oF EXPERIMENT. 


The method by which the eye movements were recorded has already 
been described in detail in this Journal(5). In brief, a beam of light is 
directed on to the cornea of the right eye, reflected by it and focussed to 
form a magnified image upon a photographic film which travels vertically 
at a steady rate. Fixation pauses appear as a series of fine vertical black 
lines upon the film. A time record is also photographed upon the film, so 
that the duration as well as the number of the fixations can be measured!. 
Hight passages, each ten lines in length, of normal printed reading 
matter, dealing with various topics, were read by each subject. In 
addition were read eight passages, each twenty lines in length, of reading 


1 In practice it was found more convenient to arrive at the average duration of the 
fixations in the reading of each line of print by dividing the time taken to read the line by 
the number of fixations. The time taken by the inter-fixation movements was neglected, 
since it is small and regular. — 
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matter of similar content and style; the second, third, sixth and seventh 
of these contained a number of misprints varying from nine to nineteen. 
The third passage is appended, as a specimen. 

It was shown in a former series of experiments (4) that the number and 
duration of the fixation pauses made in normal reading appeared to be 
related to the accuracy of voluntary eye movement from point to point, 
and the steadiness of voluntary fixation upon a point. Thus in this series 
also records were taken of the movements of the eyes to and fro between 
points situated at visual angles of 5°, 10° and 20° to the left and right of 
the central point; and also of long fixations for periods of twenty seconds 
of points situated at these angular distances from the central point. 

The subjects of these experiments were (1) four proof-readers, called 
W, X, Y and Z, from the Cambridge University Press, (2) five of the 
subjects, here called A, B, C, D and E, who had taken part in the previous 
series of experiments (4). Three of the proof-readers were ‘press’ readers; 
that is to say, they read the final proof before it was printed for publica- 
tion, and read it more or less straight through without a word-by-word 
comparison with the original MS. They had been proof-readers for thirty, 
sixteen and ten years respectively. The fourth was a young man who had 
been proof-reading for two or three years only; he was a ‘first-proof 
reader ’—that is, he read the first rough proof from the printer, comparing 
it continually with the author’s MS. Thus he had not only had much less 
experience than the other three, but was also less accustomed to rely 
upon his own acumen and judgment in detecting and correcting mis- 
prints. One qualification must be attached to the results obtained from 
the first three subjects; their eyesight was not normal, and two of them 
were so short-sighted that it was necessary to place the smaller printed 
material closer to their eyes than the normal reading distance. 

Of the other five subjects, four were graduates and research workers 
in psychology. The fifth had a considerable knowledge of psychology, 
but less general education and less practice in reading than the others. 


Ill. RESULTS OF THE EXPERIMENTS. 


In Table I are shown the average results for the nine subjects reading 
the twelve passages of normal reading material. It appears that the 
average time taken to read a line of print was slightly greater for the 
proof-readers as a group than for the other subjects; but the overlap was 
much too large to allow any conclusions to be based upon the difference. 
The standard deviations (s.pD.), which measure the variation of the 
reading time from line to line, are, however, less for the proof-readers 
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than for any of the other subjects except B. Again, although on the 
whole the proof-readers made fewer fixation pauses per line than the 
other subjects, there was an overlap; but the standard deviation of 
number of pauses was less for the proof-readers than for any other 
subject except B. The average duration of the pauses was much the same 
for proof-readers and others, and so also were the standard deviations of 
duration. But the regressions? were much fewer for the proof-readers, 
except Subject Z, than for the others, except Subject B. Now it is clear 
that frequent regressions prevent a methodical and regular type of 
reading. Hence we may deduce that the proof-readers, in reading 
normal material, are not much slower than the ordinary reader, but are 
on the whole considerably more regular and methodical, and less variable. 
This conclusion is immediately apparent on viewing the photographic 
records of the fixations; the almost machine-like regularity of the 
succession of pauses shown by the proof-readers may be contrasted with 
the irregularity of the other subjects. Subject Z provides an instructive 
exception. His tendency to regress was very similar to that of the 


Table I. 
Reading time per No. of pauses Duration of pauses 
line in sec. per line in sec, No. of 
. cM oF regres- 
8.D. from 8.D. from $.D. from sions per 

Subject Ay. Av. Av. Av. Av. Ay. line 
A 2-61 0-528 10-4 2-05 0-255 0-:0375 1-23 
B 1-76 0-332 7-4 1-33 0-242 0-0330 0-16 
Cc 2-68 0-677 9-1 2-03 0-302 0-0400 1-08 
D 2-23 0-498 9-6 2-02 0-231 0-0261 1-27 
E 2-41 0-500 11-2 2:20 0-218 0-0258 2-04 
Av. 2-34 0-507 9-5 1-93 0-250 0-0325 1-16 
W 2:93 0-343 8-8 1-09 0-342 0-0452 0-49 
x 1-95 0-272 8-9 1-21 0-216 0-0239 0-31 
Yi 3-11 0-459 11-1 1-68 0-281 0-0293 0-48 
Z 1-98 0-317 8-6 1:37 0-228 0-0307 1-39 
Av. 2-49 0-348 ~ 94 1:34 0-267 0-0323 0-67 


ordinary reader, and it is tempting to assume that it had not yet been 
eliminated by years of training. 

But it was also pointed out that Subject B showed as little variation 
and as few regressions as did the proof-readers. This extreme regularity 
seems to have been due to the total lack of interest with which this 
subject read the material. In a former series of experiments (4) it was 


+ Had it been possible to measure the duration of each fixation pause individually, 
group differences between the standard deviations might have been more apparent. 

2 A regression occurs when the eye moves backwards from the word fixated to another 
before it in the line, or in the previous line. 
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found that when he was interested in the content of what he was reading, 
and was attending closely to the meaning of the content, his variability 
and number of regressions were considerably increased, although they were 
still less than those of Subjects A, C, D and E. Thus it appeared that a 
reader with a natural tendency to regularity of reading might be even 
more regular when scarcely paying any attention to the meaning of the 
content. This connection between lack of attention and regularity of the 
reading processes was manifested fairly generally by all the non-proof- 
readers. This supports Crossland’s conclusion, that one qualification for 
a proof-reader is to pay little attention to the general meaning of the 
content. The introspections given by one or two of the proof-readers lead 
to the same conclusion. They stated that it was necessary to assimilate to 
some extent the meaning of the words and phrases, in order to correct 
grammatical errors and also contradictions and disparities of statement. 
But there was little or no comprehension of the ultimate direction of the 
argument, or the general conclusions of the reasoning, and, in all 
probability, none of the associated thought and imagery which constitute 
the ultimate significance of words and phrases. Similarly the proof- 
readers knew the correct spelling and even the correct use of technical 
terms and phrases without understanding in the least what they meant. 
Hence it seems probable that the most accurate correction of a proof is 
made by a reader who is not personally interested in the topic under 
discussion; or by one who by long practice has learnt to inhibit any such 
interest. 

The same regularity of procedure appeared among the proof-readers 
when reading material containing errors. This procedure was not alto- 
gether comparable with actual proof-reading, because the readers were 
not able to stop and correct the errors. They often experienced a feeling 
of struggle and effort as a result of this, but stated that they were able to 
continue straightforward reading, without regression and without any 
difficulty in understanding the meaning of the content. The non-proof- 
readers, who experienced no habitual tendency to correct the misprints, 
were far more affected by them. After having noticed one or two obvious 
misprints, they usually adopted an alert, searching attitude—on the 
look-out for more misprints. This was frequently accompanied by pro- 
nounced affect—with feelings of irritation or amusement, or with 
heightened interest in the pursuit of ‘spotting’ the misprints. In conse- 
quence, interest in the meaning of the content usually diminished; and 
in one passage where there was a misprint in nearly every line, compre- 
hension of the meaning was generally very vague, and sometimes com- 
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pletely absent. These attitudes were not infrequently carried over into 
the reading of the subsequent passages containing no misprints; but they 
usually disappeared during the latter half of the reading, once it had 
become clear that there were few if any misprints. Thus it appears that 
in the naive subject anything unusual in the perceptual situation—the 
proof—arouses an attitude of scrutiny, often affectively toned, towards 
its minute details. But in the proof-reader this attitude has probably 
become habitual, and is only accompanied by affect when the normal 
processes are inhibited, that is to say, when the error is not immediately 
corrected. 

These conclusions are supported by the variations in the eye move- 
ment processes which appeared in the reading of the material containing 
misprints. Thus in Table II it is shown that in general the difference of 
average reading time per line between the passages (1) and (5), con- 
taining no misprints, and passages (2), (3), (6) and (7), containing 
misprints, is considerably less for the proof-readers than for the other 
subjects; the same is true on the whole for the standard deviations of 
average reading time, and for the number of regressions. Thus the proof- 
readers were more regular in their normal reading than the other subjects, 
and much more regular in their reading of material containing misprints. 
This must not be attributed to the fact that the proof-readers were less 
quick and accurate in detecting the misprints than were the other sub- 
jects; the reverse was the case. 

It also appeared that the slight increase of reading time and its 
standard deviation which did occur was more or less maintained by 
Subjects W, X and Y during the reading of passages (4) and (8), con- 
taining no misprints, showing that the attitude of alertness and scrutiny, 
once adopted in response to the occurrence of misprints, persisted to a 
greater degree with these subjects than with Subjects A, B, D, E or Z. 
This is also illustrated in the Figure, which shows the reading time for 
each line and the number of regressions for Subjects A and W reading 
passages (5), (3) and (8), and (5), (6) and (8) respectively. In the reading 
of passage (3) Subject 4’s reading time and regressions suddenly increased 
and became irregular on his realizing the presence of the misprints; and 
decreased and became more regular in the latter half of passage (8), when 
he found that there were no misprints in this passage. Contrasted with 
this, the increase of reading time and regressions for Subject W reading 
passage (6) is slighter and more regular; but the irregularity persists all 
through the reading of passage (8). The number of regressions made by 
Subjects W, X and Y in reading passages (4) and (8) was not much greater 
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than that made in reading passages (1) and (5), which perhaps shows that 
the regressions in passages (2), (3), (6) and (7) resulted from the inability 
to correct the misprints in the accustomed manner. That is to say, they 
were an artifact of the experimental situation, and were not natural to 
the habitual procedure adopted in proof-reading; they did not occur in 
passages (4) and (8), where there were no misprints, because there was 
no habitual tendency to perpetuate them. 
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It was suggested by Crossland (1) that in proof-reading the duration 
of the pauses might be considerably lengthened, but this is not shown in 
these results. It is true that there was a slight increase of average 
duration for both groups of subjects between passages (1) and (5), and 
passages (2), (3), (6) and (7), and that the proof-readers remained at the 
higher level while reading passages (4) and (8), while the other subjects 
returned to the previous average duration. This is shown in Table III. 
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The same applied, however, to the average number of fixation pauses per 
line. Thus it appears that the presence of misprints caused an increase 
both of number and duration of fixation pauses, which was slightly 
though not significantly greater among the non-proof-readers than 
among the proof-readers, but which persisted for the proof-readers 
during the subsequent reading of material without misprints. The 
misprints did not set up any differentiating effect between number and 
duration of fixation pauses, but merely produced a general increase of 
reading time per line. Nor had the fixation pauses of the proof-readers 
become permanently lengthened by long practice in proof-reading; the 
range of pause duration was very similar for all the subjects in reading 
all kinds of material. 

Thus we may conclude that there is little obvious difference in objec- 
tive procedure between the trained proof-reader and the ordinary 
practised reader. But clearly the proof-reader is more regular in reading 
normal material and still more in reading material containing misprints; 
his reading time and number of fixations are less variable, and he makes 
very many fewer regressions. He is able to deal with material riddled 
with misprints, even when these are unexpected, in a systematic and 
methodical fashion, without getting confused or allowing his eyes to 
wander wildly backwards and forwards. 

If the only characteristic of the proof-reader’s eye movements which 
differentiates them from those of the non-proof-reader is their much 
greater regularity, it is interesting to discover whether there are any 
characteristics of voluntary eye movement which differentiate the proof- 
reader. It was found that all readers tended to let their eyes fluctuate 
and wander away from the fixation point both during the long fixation 
periods of twenty seconds, and also during the short fixation periods 
between voluntary movements. It was difficult to measure the degree 
of fluctuation in these cases. But a rough estimate is provided by 
counting the number of fluctuations which could be detected. In Table 
IV these numbers are given for each subject as a percentage of the 
average for all subjects. It will be seen that on the whole the proof- 
readers made fewer fluctuations than the other subjects. The difference 
was more clearly marked in the short fixation periods than in the long 
ones; and in the latter, Subject W’s fixations were quite exceptionally 
fluctuating. This inability to fixate may have been due to ocular defect, 
since it was most pronounced. Table IV also shows that the proof-readers 
were among the more accurate in moving their eyes from one point to 
another—that is to say, they did not show so strong a tendency to stop 
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short of or go beyond the correct point, and then make corrective move- 
ments. If the subjects are ranked in order from the steadiest and most 
accurate to the least steady and most inaccurate in voluntary fixation 
and movements, it appears that the average ranks of the proof-readers 
were higher than the average ranks of all the other subjects except C 


Table IV. 


Rank of subject in 
No.of fluctuations as No.of Av. inac- 
per cent. of av. no. of inaccurate curacy of No. of fluctuations in . 
fixations movement — No. of Av. inac- 
Long Short per ten inminutes Long Short inaccurate curacy of Av. rank : 
Subject fixations fixations movements of angle fixations fixations fixations movement of subject! 


A 125 138 8-2 53:3 7 9 7 6 7:3 
B 91 110 8-1 55-7 5 6 4 8 58 
C 58 94 6: 40-7 3 5 1 3 3-0 
D 107 136 8:8 54-6 6 8 8 Hf 7:3 
E 163 125 8-9 55:7 8 a 9 8 8-0 

Av. 108-8 120-6 8-2 52-0 5:8 7:0 5:8 6-4 6:3 
Ww 198 78 7:5 32-1 9 3 3 1 4-0 
x 25 85 8-1 47-1 1 + 4 4 3:3 
Y 82 62 8-1 52-5 4 1 4 5 3:5 
Z 47 67 7-0 38:6 2 2 2 2 2-0 

Av. 88-0 73-0 77 42-6 4-0 2-5 3:3 3-0 3-2 


(see Table IV). That is to say, there was nothing phenomenal or unusual 
about the accuracy and steadiness of the proof-readers’ voluntary move- 
ment and fixation; but they did tend on the whole to be among the 
steadiest and most accurate. 


IV. ConcLusIons. 


The general conclusions seem, then, to be that good proof-readers 
possess a fair amount of accuracy and steadiness of eye movement, which 
is presumably innate because they had had no practice in making 
voluntary eye movements and fixations such as those just mentioned. 
This is coupled with considerable regularity of eye movement in reading; 
but it is not possible to say exactly how far this is natural or acquired. 
It is not acquired from much practice in normal reading; this is shown 
particularly by Subjects C, D and E, who had all had a great deal of 
practice in reading, but showed very variable reading times and many ; 
regressions. On the other hand, it does seem possible that regularity is 
acquired by much practice in proof-reading; since Subject Z, who had 
only been proof-reading a short time, made a good many more regressions 
than Subjects W, X and Y. It is probable that the regularity was only 
in part a habitual motor tendency. Both with the normal reading 
material, and the material containing misprints, it resulted to some 
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extent from lack of interest in, or apprehension of, the general meaning 
of the content, as did Subject B’s regularity in reading the normal 
material. This brings us back to the theory originally propounded, that 
ability in proof-reading is largely a matter of attitude or mental ‘set’ 
towards the material read; and that, while other readers can assume it to 
some extent, the professional proof-reader has perfected it by long | 
practice, and can assume and maintain it automatically. Thus one proof- 
reader stated that in ordinary reading for pleasure he might or might not 
notice any misprints in the text. But when proof-reading he felt quite 
different; he “ got down to it,”’ and was confident that he did not pass over 
any misprint. The proof-readers had not, of course, had any practice in 
introspection, and were unable to describe this mental ‘set’ at all clearly. 
It seems probable that it involved a species of ‘side-tracking’ of assimila- 
tion of the general meaning of the content, coupled with alertness and 
scrutiny of typographical detail. That is to say, the words and letters 
were perceived more as a series of designs (just as, in glancing at a book 
of Euclid, one might perceive and name ‘triangle, circle, right-angle,’ 
and so on); but the symbolic associations of the words were of secondary 
importance in consciousness, while the whole complex of associated 
thought and imagery which usually follows word perception was almost 
entirely inhibited. This method of reacting to the printed words had 
become almost as habitual to the proof-reader as had the converse method 
to the mature and practised normal reader. 

It may, perhaps, be objected that there is little experimental basis 
for such a theory. It was shown, however, that the proof-reader reacted 
to material containing misprints with a type of objective behaviour 
which was much more systematic and methodical than that of the 
ordinary reader; and that this type of behaviour, once initiated, per- 
sisted over a period when no misprints were encountered—that is to 
say, it was relatively permanent, and not quickly abandoned. Moreover, 
the subsequent introspective reports seemed to show that the proof- 
readers were much less muddled and upset by unexpectedly meeting with 
the misprints. They were able to carry out the rudimentary assimilation 
of the meaning which, it was noted above, was necessary for the detection 
of errors of grammar, contradictory statements and so on; whereas the 
ordinary readers had very little idea of any meaning at all when the 
number of misprints was large. Thus it is clear that the proof-reader 
possessed a well-adjusted habitual mode of response to the presence of 
misprints; and this mode did not show any objective characteristics 
markedly different from those of normal reading. It is also reasonable to 
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suppose that this mode of response involved a withdrawal of interest and 
attention from the meaning of the content. This was shown both by the 
fragmentary introspections of the proof-readers themselves, and by 
deduction from the fuller introspections of Subject B, whose procedure in 
reading normal material was so very similar to that of the proof-readers. 
Thus we may conclude that the mode of response to the mis-printed 
proof consisted of some such attitude or mental ‘set’ as that described 
above. It is still impossible to determine the extent to which this 
attitude is based upon underlying general intelligence or temperamental 
disposition. It seems fairly clear that there is no specific proof-reading 
ability, but that this aptitude must be related to a number of broad 
general traits of character. It also seems probable that natural accuracy 
of voluntary eye movement may be of assistance to the regular move- 
ment processes characteristic of the proof-reader. 


V. SuMMARY. 


1. The eye movements made by four proof-readers in reading normal 
material and material containing misprints were compared with those of 
five other readers who had had no training in proof-reading. 

2. The average reading time per line and the number and duration of 
the fixation pauses of the proof-readers were much the same as those of 
the other subjects in normal reading; but the standard deviations of 
reading time and number of pauses and the number of regressions of the 
former were considerably less than those of the latter. 

3. In reading material containing misprints, the reading time per line 
and the number of regressions increased much less for the proof-readers 
than for the other subjects, but this increase was maintained by the 
proof-readers, and not by the other subjects, during the subsequent 
reading of material containing no misprints. 

4, It was concluded that the proof-readers were able to adopt and 
maintain indefinitely an attitude or mental ‘set’ towards reading 
material containing misprints such that the recognition of small details 
of the structure of letters and words occupied the centre of consciousness, 
while assimilation of the general meaning of the content was relegated to 
the background. This accounted for the regularity of their eye move- 
ments. Non-proof-readers could not adopt this attitude with the same 
efficiency and permanency. 

5. The proof-readers were naturally fairly accurate and steady in the 
execution of voluntary movements and fixations. 
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In conclusion I wish to express my thanks to the Cambridge University 
Press for its great kindness in allowing four proof-readers to act as the 
subjects of these experiments. My acknowledgments are due to the 


Medical Research Council, by whose auspices this work was made 
possible. 
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APPENDIX. 


The whole descent is like a dream to me, so rapidly was it ac- 
complished. I had scarcely left the summit ere the valley had closed 
round my path, and the sun beat upon me, walking in stagnant low- 
land atmosphere. I was in different country from the day before; The 
stony skeleton of the world was here vigorously displayed to sun and 
air. The slopes were steep and changeful. Oak-trees clung along the 
hills, well grown, weathy in leaf, and touched by autumn with strong 
and luminous colours. Here and there another stream would fall in from 
the right or the left, down a gorgeof snow-white and tumultuary boulders, 
The river in the bottom (for it was rapidly growing a river, collecting 
on all hands as it trotted on its way) here foamed a white in desperate 
rapids, and there lay in pools of the most enchanting sea-green shot 
with watery browns. As far as I have gone, I have never seen a river 
of so delicate and change ful’a hue; crystal was not more clear, the 
meadows were not by half so green; and at every pool I saw I felt 
a longing to be out of these hot, dusty, and material garments, and 
bathe my naked body in the mountain air and water. all the time as I 
went on I never forgot it was the Sabbath; the stillness was a perpetual 
reminder; and I heard in spirit the churchbells clamouring all over 
Europe, and the psalms of a thousand churches. 


(Manuscript recewed 4 October, 1930.) 
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I. Tue ‘GOOD EYE’ NOT A TRUE EYE FACTOR. 


A ‘goon EYE’ is usually considered to be all important for proficiency at 
such games as polo, tennis, cricket, fives, etc., in which a fast-moving ball 
has to be hit with speed and precision either by the hand itself or by an 
instrument held in the hand. But, provided the individual can see, the 
‘good eye’ appears to be quite independent of visual acuity. Many of the 
best players have an acuity far below the normal. In all probability the 
‘good eye’ is not a true eye factor at all. It seems rather to be a very 
high innate visuo-muscular co-ordination, which enables the one who 
possesses it to hit the ball with his racket or bat held so that the plane of 
the face makes a particular angle with the direction in which the ball is 
travelling, the angle being determined by the way in which the ball is 
moving, and it enables him to hit the ball in exactly the right position in 
space and at the correct speed, with the time judged to an extraordinary 
degree of nicety. As is well known, all this may be accomplished by a 
man with very poor (uncorrected) visual acuity. 


II. TRUE EYE FACTORS ARE POSSIBLE. 


Yet it seems strange if no lower order visual factor than that entailed 
in this “good eye’ co-ordination is of importance: and much time has been 
spent in the attempt to find such elementary factors, 


III. ONE sucH FACTOR THE INTER-PUPILLARY DISTANCE. 


So far only one of the elementary factors tested by us has given 
positive results, viz. the inter-pupillary distance (1.P.D.). The probable 
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reason why this distance is of importance is that the wider apart the eyes 
the greater will be the differences in the disparation on the two retinae, 
with a consequent increase in the ability to judge the relative distances 
of objects. The individual whose eyes are close together approximates to 


the one-eyed man whose comparative inability to judge relative distances 
is well known. 


IV. THE RECORDS. 


The 1.P.D.’s of 258 Cambridge undergraduates were measured to the 
nearest millimetre by means of a Zeiss Augenabstandsmesser, and each 
man was classified according to his ability at games. As always, this 
classification was most difficult. To obtain it each man entered on a 
prepared form his name, college, length of residence at Cambridge, and 
school last attended; he also stated his achievements, both at school and 
at the University, in the various games and pastimes. These statements 
were then gone through by a committee of four undergraduates, who 
decided into which of four classes each individual should be placed. The 
1929 classification was made by each judge separately, without any 
reference to the other judges and the results were pooled, more weight 
being given to the judgments of those who knew the men personally than 
to the judgments of those who were going by the paper records only. The 
1930 classification was made by the judges in collaboration. 

Such classifications are manifestly inaccurate, but they are probably 
as accurate as can be obtained. They are inaccurate because the judges 
had never seen many of the men play, and even when they had seen them 
play their judgments were subject to the usual bias and ‘halo’ effects. 
Also good players in large colleges such as Trinity and St John’s often 
experience difficulty in getting into their college sides, and so are neither 
known nor have any achievement to record at the University, whereas 
much poorer players from the smaller colleges find it difficult to escape 
from playing games, even if they so wish, and so tend to be put into a 
higher grade. In addition, a large number of men row, while others run 
or walk for exercise because they find that their studies are in that way 
less liable to interruption than if they play organized games. Such men, 
though they may be potentially good players of ball games must, 
according to these methods of classification, be ranked low. 

Difficulties of these kinds are inherent in all enquiries into relations 
between attributes where the classification for one attribute has to be 
assessed, and militate against any relation being found. 

The 1.P.D.’s varied from 57 to 73 mm., the mean being about 64:5 mm. 
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Since the distances were measured to the nearest millimetre only, those 
men with an 1.P.D. of 65 mm. or over were classified as above the average, 
those with 64 mm. or under as below the average. 
The classification of these men in two groups, as Poor or Good players 
was: 
Games ability 


LP.D. co "> 
(mm.) Poor Good Total 
up to 64 78 44 122 
65 and over 67 69 136 
Total 145 113 258 


Statical analysis according to the y? method shows that the proba- 
bility of the distribution being due to chance is 1-8 per cent. In other 
words, the odds are 55 : 1 against chance. 

Looked at from another point of view one may ask whether the I.P.D. 
of the Good player is greater than that of the Poor player on the average; 
and, if so, whether the difference is statistically significant. The answers 
to both these questions are in the affirmative. The mean 1.P.D. of the 
113 Good players is 64-946 mm.; that of the 145 Poor players is 64-157 
mm. This gives a difference of 0:78 mm. on the average between the two 
groups. The standard error of the differences is 0-3517 mm., so that the 
difference of the means/standard error of the difference of the means = 
2-24. Put in another way this means that the odds against the difference 
being due to chance are 39: 1. 

It therefore appears that one factor, though a small one, in goodness 
at ball games is the inter-pupillary distance. 


V. SumMMARY. 


The inter-pupillary distances of 258 Cambridge undergraduates have 
been measured, and the measurements have been compared with their 
goodness at ball games. Analysis of the results shows that those with the 
greater distance between the pupils are on the whole the better players. 
This is probably due to the better stereoscopic vision which the greater 
width makes possible. 


(Manuscript received 12 September, 1930.) 
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I. Intropvuction. 


Ir is the aim of many psychologists to obtain psychological tests that will 
lend themselves satisfactorily to purely objective methods of marking, 
and tests to discover the presence or the absence of particular qualities, 
or the degrees to which these qualities are present or absent, are frequently 
invented with this aim in view. For a large number of reasons it is 
difficult to devise suitable tests. It is, for example, extremely difficult 
properly to analyse the different qualities required in the performance of 
a given operation; it is difficult to know what differences there will be 
between abstracted specific qualities and qualities which are combined 
with other qualities in a test; it is difficult to be sure that a given test is 
truly analogous to the operation in question; and it is difficult to know 
that a test will be a true sample of the work which it is designed to test, 
when it is given in conditions which are artificially made to resemble 
natural conditions. 

When these difficulties have been satisfactorily settled, and con- 
veniently simple tests have been devised, there remains another difficulty 
of equal importance. Subjects very often perform the same test in 
different ways, so that a uniform system of marking is not appropriate. 
It is the object of this paper to show the large range of individual varia- 
tion which can occur in the performance of a comparatively simple test, 
and to urge the desirability of combining subjective estimates with 
objective methods of marking. 
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II. DESCRIPTION OF EXPERIMENT. 


The experiment was the ordinary Aiming Test with targets arranged 
as shown in the diagram below: 


Target form reduced in size by one-half 
Fig. 1. 


Figures have been inserted under the targets in the diagram to 
simplify the discussion which follows; there were no figures under the 
targets on the form used in the experiment. The 128 subjects were army 
recruits of less than three months’ service. The subjects held a metal 
pointer in their hand and kept time to a metronome set at 112. They 
tried to spear the centre of each target in turn, following the targets 
round in the order indicated by the numbers in the diagram until they 
reached the end, when they began over again. The subjects did not go 
direct from target to target but at every alternate beat of the metronome 
they returned to the starting position at 4. Thus on the first beat of the 
metronome they speared target 1, on the second they returned to A, on 
the third they speared target 2, on the fourth they returned to A, and so 
on. Although there were no figures under the targets it was pointed out 
to the subjects that there was a line which connected each target with 
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another, so that they could see quite easily which was the next target 
they were to spear. 

The preliminary instructions were almost identical, and the experi- 
menter performed the test himself in front of the subject. The subject 
then practised it and the experimenter corrected any mistakes he made. 
When the subject had performed two rounds in succession without making 
any mistake it was assumed that he had learnt the test. An unused 
target form was then set in front of him and he continued the test until 
told to stop. At the end of five rounds the order to stop was given. 

It is usual to mark the test by measuring the distance of each prick 
made from the centre of its respective target. 

It might be thought that a fair proportion of the subjects would 
readily understand the instructions so as to perform the two practice 
rounds and the five test rounds straight away without making any 
mistake, except in the accuracy of their aiming. It might also be thought 
that almost all, though perhaps making mistakes in the practice rounds, 
would eventually perform the actual test in the correct manner. How- 
ever, 35 subjects (27-3 per cent.) performed the practice rounds as well 
as the test itself correctly ; 35 subjects (27-3 per cent.) performed the test 
correctly, though they made mistakes in the practice rounds; the rest, 
amounting to 58 subjects (45-3 per cent.), made mistakes in the test after 
they had apparently understood how to do it. 

The following is a list of the mistakes that were made in each round. 
The numbers indicate the order in which the targets were speared. It is 
advisable to refer constantly to the diagram of the target form in order 
to appreciate properly the significance of each mistake that was made. 


III. Discussion OF THE MISTAKES. 


Table I represents only the order in which the targets were speared 
in each round separately. A further analysis was made of the mistakes 
made by each subject in the five rounds taken together. A part of this 
analysis is as follows: 

In 19 cases, 7.e. in the records of 19 subjects, the 765 mistake was made 
by itself, without being combined with any other mistake in any other 
round. In 9 of these cases the 765 mistake was made in only one round, 
in 7 cases it was made in two rounds, in 1 case it was made in three 
rounds and in 2 cases it was made in all five rounds. In 9 cases the 765 
mistake was combined with other mistakes, such as the 7651098 mistake, 
in other rounds. 

J. of Psych. xx. 4 26 
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In 1 case the 1098 mistake was made by itself. In 3 cases the 1098 
mistake was combined with other mistakes in other rounds. 


Table I. Analysis of mistakes. 


Numbers making mistake in each round 


— —SnhnX————— 
Mistakes Round 1 Round 2. Round 3 Round 4 Round 5 
12347658910 16 1l 
12347651098 
12345671098 
12345678109 
12347651089 
1234765981010 % 4 
12347659810 - . 5 ; 1 
1234765108 s 3 
123476548910 B , A : 
1234*678910 1 1 1 : 1 
1234*78910 : 1 ; : 5 
12345*78910 ; 1 1 . : 
1234567*910 : 3 : ‘ 1 
123456789* ° = c A 2 
1*347658910 il 5 5 5 
1234*67 5 " 3 iT 5 
12347*58910 3 & 5 ; 1 
123410678910 1 > : 1 5 
123465678910 1 - é - 
1234105678910 - i} 1 
132345678910 : : 1 3 
123456788910 F * ‘ 1 i 
123475678910 : “4 5 1 
12347678910 F 1 . . 
12398735 : - 5 il 
1234656*8910 E 
12341056*8 4 ‘ 
12345681098 . 1 - 
12344 . c 1 : - 
12345697810 4 ; 5 : 1 
91056789 : 1 
112223344765889910 
98765104321 
12341098 
1234108910 A 
12341098789 1 : ‘ 
12345109 5 : : A 1 
34127651098 - 1 . 
3541010987654321 ‘ ; 1 
12341095687 * : 
8911476655888991010 A : - 1 
12345109687 1 
123465108910 1 4 
12354109687 A 1 ‘ 
469871682734109 : F 1 
1234567/8910 g 1 4 
123456789/10/9 ; ; l 


The last two mistakes were made by proceeding direct from one target to the next at the 
points marked ‘/.’ 


* Indicates that the intervening targets were omitted. 
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In 4 cases the 7651098 mistake was made by itself in one or more 
rounds. 
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In 5 cases the 7651098 mistake was combined with other mistakes in 
other rounds. 

In 2 cases the 8109 mistake was made by itself. 

The other mistakes for the most part appeared by themselves, but at 
other times they were combined with other non-recurrent mistakes, the 
extreme example being the record of one subject who, although he had 
performed the practice rounds twice in succession correctly, gave the 
following record: 12345109687 in the first round, 12354109687 in the 
second, 123541010987654321 in the third, 12341098687 in the fourth, 
and 12345109 in the fifth. 

Two important points about the mistakes that were made are: 

(1) That in the vast majority of cases the errors occurred after the 
subjects had reached the end of a line, 7.e. after they had speared either 
target 4 or target 7; and 

(2) That the errors chiefly consisted in spearing all the targets in a 
particular line in the wrong direction. 

It is suggested that these two facts indicate that the target form 
tended to be perceived by the subjects as composed of three Gestalten, 
each of which consisted of one particular line of targets. The mistakes 
that were made are more easily understandable on this assumption, 
which is not, however, elaborated any farther here. 

The commonest mistake was the 765 mistake. Instead of spearing 
the targets in the correct order, the subjects in this group speared only 
the first four targets and the last three targets in the correct order, but 
reversed the correct order of the three middle targets. This mistake, like 
the other mistakes that were made, was not made consistently. It would 
appear in one round and disappear in the next. In a fair number of cases 
not counted as mistakes a tendency to commit this error could be ob- 
served. The subject would spear target 4 and then hesitate before pro- 
ceeding to target 5. These hesitations are mentioned to show that the 
potentiality for making the mistake was greater than the figures actually 
indicate. The error itself is easily understandable. In writing we proceed 
in each line from left to right. In this test the position of the hands is the 
same as in writing and the right hand grasps a pointer that is similar to 
a pen or pencil. The threshold for the writing ‘pattern’ in the mind is 
therefore very low. Consequently, if the attention of the subject be 
relaxed during the experiment, part of the writing pattern may easily be 
called into operation. This, too, will explain the hesitation of some 
subjects at target 4. 

The second mistake which was made, though not nearly so frequently, 

26-2 
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appears at first sight to contradict the explanation that has been offered 
for the 765 mistake. This was the 1098 mistake. In 9 cases it was com- 
bined with the 765 mistake in the same round, and in these cases it has 
been scheduled as one mistake, viz. 7651098. 

In the 1098 mistake the subject proceeded from right to left in the 
bottom line of targets instead of proceeding from left to right. An 
explanation of the mistake in the cases where it was combined with the 
765 mistake might be that the subject remembered, while he was per- 
forming the second line of targets, that he ought to proceed from right 
to left in one of the lines, with the result that he proceeded from right to 
left in the third line. This suggested explanation lacks proof. Introspec- 
tions were, unfortunately, not obtained from the subjects for the reason 
that the test was not used primarily for this study of individual differ- 
ences. 

The 8109 mistake was made by one subject in all five rounds. The 
explanation of this may be that the subject perceived the target form as 
composed of four Gestalten, target 9 which is on a lower plane than 
targets 8 and 10 being perceived as a distinct unit. This explanation is 
not entirely satisfactory because, for instance, target 2 is on a lower 
plane than target 3 and yet targets 1, 2, 3 and 4 were speared in the 
correct order. 

One subject performed the 41098 mistake in the first four rounds and 
in the fifth round he speared the targets in the order 123410568910, 
suddenly introducing the middle line of targets into his record. 

One subject made the mistake 123410678910, 2.e. the substitution of 
target 10 for target 5, in rounds 1 and 4, but he performed the other 
rounds correctly. 

All the other mistakes, including the omissions, substitutions and 
additions of targets, were made by the subjects in only one round of their 
test while they performed all the other rounds correctly. 


IV. DiscussIoN OF METHODS OF MARKING. 


The first question that arises is whether all the records together can 
be regarded as forming a homogeneous group. If the answer to this 
question is in the negative, what will be the best method of treating the 
records of the 58 subjects who made mistakes, so that they can be 
compared with those of the other subjects? 

If it is required to obtain from the results a curve which will give the 
distribution of accuracy in the test, a curve from which can be drawn the 


J. M. BLACKBURN 391 


mean, median and modal scores together with the standard deviation of 
the distribution, then in the first place the records of all the subjects can 
be included provided that all errors except simple accuracy of aiming 
tend to cancel one another out in the long run. In the second place, if all 
errors except simple accuracy do not tend to cancel one another out, all 
the records can still be included, provided that some reliable system of 
weighting the different mistakes so that they can be artificially made to 
cancel one another out can be evolved. 

An examination of the errors made in this test shows that neither of 
these conditions is satisfactorily fulfilled. There are four groups of 
mistakes, viz. the 765, the 7651098, the 1098 and the 8109, which tend 
to recur, but there are other mistakes which occur only once among 
all the records. There are two cases in which a subject added a target in 
one round and omitted a target in another round, but apart from these 
two cases there is no indication that the subjects who made one mistake 
in one round made a compensatory mistake in another. Even if there 
were it would be extremely questionable to assume that the omission of 
a target In one round was psychologically equivalent to the addition of 
a different target (or even the same target) in another round. 

Furthermore, there is no satisfactory method of weighting the 
different mistakes. An inspection of the table shows that the non- 
recurrent mistakes cannot be regarded as of equal importance (for 
instance 112223344765889910 cannot be regarded as of equal importance 
to 468871682734109), and there is no method of discovering their relative 
psychological importance. With regard to the recurrent mistakes the 
table shows that the four recurrent mistakes, viz. the 765, the 7651098, 
the 1098 and the 7651089 are made in the five rounds by the following 
numbers of subjects respectively: 


Round 1 16 2 4 ] 
Round 2 Ee 5 2 il 
Round 3 8 2 2 2 
Round 4 7 i: Tie ay Hl 
Round 5 9 4 1 1 


That is to say that the relative frequency with which they occur 
varies in each round. 

The result is that no standard method of weighting can be evolved 
either for the recurrent or for the non-recurrent mistakes. 

Consequently, either all the 58 records which show mistakes must be 
discarded or else the attempt to obtain an objective classification of the 
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subjects as regards their accuracy of aiming must be abandoned. If the 
former position is adopted there are still further difficulties to be en- 
countered. There are other individual differences to be taken into 
account. Such are the relative ability to keep time with a metronome 
correctly, differences in the amount of practice which each subject needs 
before he learns how to do the test, differences in the degree of hesitation 
shown by some subjects before or after they speared a target, and also 
the different targets at which this hesitation occurred. These are differ- 
ences which it is difficult to measure correctly (in the case of hesitation 
it is almost impossible), but even if they are measured and weighted 
correctly yet it must be remembered that the introduction of artificial, 
objective measurements will mask interesting individual subjective 
differences. 


V. CoNcCLUSION. 


There remains the possibility of abandoning the attempt to obtain 
a purely objective measurement of accuracy in aiming. In this case the 
group method of applying the test must be discarded. Every record 
must be treated individually and a careful note made of the different 
ways in which each subject performs the test. The amount of practice 
that he needs before he has learnt the test; his persistence in making 
mistakes of different kinds in the practice rounds; his suggestibility to 
correction; his sense of rhythm; his natural speed of movement; his 
interest or boredom in the experiment; the nervousness with which he 
approaches it; his annoyance or indifference when he makes mistakes; 
all these qualities are observable if the subject is consistently watched. 
These observations, which should be combined where practicable with 
the subjects’ introspections, are of great importance. They can be used 
with advantage to supplement each objective record before a final ranking 
of the different subjects for accuracy in aiming is decided upon. Vernon! 
has shown the need for making subjective estimates of temperamental 
qualities, and this paper attempts to show that tests which do not lend 
themselves completely to a system of objective marking are to be 
encouraged rather than discarded. They have a definite usefulness, and 
there is considerable scope for the further investigation of psychological 
characteristics along the line of a combination of subjective estimates 
with objective methods of marking. 


P. E. Vernon, Brit. J. Psychol. 1929, xx, 97-117. 
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VI. Summary. 


1. The mistakes of 58 out of 128 subjects in performing five con- 
secutive rounds of the Aiming Test are analysed (with the exception of 
individual differences in simple accuracy of aiming). 

2. There are four groups of mistakes which tend to recur, though 
the relative frequency with which they occur differs from one round to 
the next. 

3. There are many mistakes of varying degrees of complexity which 
are non-recurrent. 

4, No satisfactory estimate of the relative importance of the different 
kinds of recurrent and non-recurrent mistakes can be obtained. 

5. Fora purely objective method of marking the subjects for accuracy 
in aiming, all the records of the 58 subjects who made mistakes must be 
discarded. This leads to a consideration of the rejection of other records 
for other reasons. 

6. If the objective method of marking be supplemented by subjective 
estimates of various qualities possessed by the subjects, the records of all 
the subjects can be retained. 


I wish to thank Dr H. Banister for the idea of writing this paper, 
and to Professor Bartlett I am indebted for valuable criticism. 


(Manuscript received 12 September, 1930.) 
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I. INTRODUCTION. 


THE first attempt to throw light upon the reliability of correlation 
coefficients for small numbers of observations was made in an article 
published in Biometrika, v1, 1908-9, pp. 302-10, entitled “‘The Probable 
Error of a Correlation Coefficient.” The author calls himself ‘Student.’ 
The material of which he made use was provided by measurements of ' 
(a) the stature, and (b) the length of the left middle finger of 3000 
criminals. The correlation between these two was 0-661. ‘Student’ 
divided his material into 750 groups, each of four persons, and by com- 
bining each group of four persons (i) with the tenth one before, and 
(1) with the tenth one behind it, he obtained a further series of 750 groups, 
each of eight persons. He likewise determined the correlation coefficient 
for a series of 100 groups, each of thirty persons. These records he 
published in the form of a table. 

‘Student’ then proceeded to compare the figures which he had thus 
obtained empirically with those which would be expected in accordance 
with mathematical formulae. He experimentally determined whether 
these formulae held for.groups of four, eight and thirty cases, and he 
came to a negative conclusion for the first two cases, but to a positive one 
for the last one. 

Applying to these conclusions the method I have used in my own 
study (which was necessarily on a much smaller scale), the results may 


1 Correlations in this article are calculated according to the formula of Bravais-Pearson 
Day 
= 
V>a2> y? 
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be thus expressed. If, in groups of from four to thirty cases, the results 
were exactly the same as in one group of 3000 cases, one would expect in 
the cases of groups of four, eight or thirty persons a constant correlation 
0-66 between stature and the length of the left middle finger. In point of 
fact this is no more true than if one claimed to be able to deduce the 
average stature of a population of 3000 persons from the stature of four, 
eight or thirty persons, or the school marks of a whole town from the 
school marks of one class. 

In the probable error we have a measure for the expected deviations 
from the real correlation. As is well known, the probable error (which is 
0-67449 of the standard variation) signifies something far more precise 
than its name might convey: it signifies the quartile of a normal frequency 
distribution; in other words, it means that there is as much chance that 
a value lies within the limits of the probable error as outside them. So, 
if we find a correlation 0-50 + 0-04, this means that with a great number 
of correlation-calculations for equal groups, 50 per cent. of the correlation 
coefficients will be between 0-46 and 0-54. Thus the probable error gives 
a measure for the spreading of the correlation coefficients. If the 
formula P.E. = + 0°6745 Se still also holds for thirty, eight or four 
cases, then every time 50 per cent. of the correlations should be 0-66 + P.E. 
But ‘Student’s’ examination, described above, showed that with groups 
of four, eight and thirty cases 39, 43 and 58 per cent. respectively were 
within the limits. So in groups of four and eight cases the variation was 
greater than would have been expected according to the formula, and 
was smaller with groups of thirty. In other words, with such small groups 
as those of four and eight, one must reckon with a greater probable error 
than is given by the above-mentioned formula; that is to say, in the 
comparison between stature and length of the left middle finger; with 
groups of four and eight cases the probable error needs to be about 
10 per cent. greater to contain 50 per cent. of the correlations, while in 
groups of thirty cases it is about 10 per cent. less. 

However instructive this study may be, for our special object it falls 
short in two important respects. In the first place, the examination deals 
with physical phenomena; and although it is very probable that mental 
phenomena show similar variations and follow similar laws, we are not 
entitled without further inquiry to build upon such an analogy. For 
widely as the coefficients of variation for physical phenomena vary, those 
for the results of psychological tests fluctuate still more. Further, in a 
psychological research we have to reckon with errors of observation of a 


396 Reliability of Correlation Coefficients 


kind entirely different from those which occur in the afore-mentioned 
measurements. The results of psychological measurements depend on the 
clearness of instruction, the understanding of the subject, the degree of 
training, concentration of attention, competition, accidental interrup- 
tions, illumination, etc. Therefore in considering the results of a psycho- 
logical test, we have to consider not only the errors of random sampling, 
but also the deviations inseparable from the very nature of the research. 

In the second place, the number of groups employed by ‘Student’ 
suddenly leaps from four and eight to thirty: he neglects sizes which are 
in quite common use in applied psychology (ten to twenty). If we have 
recourse to interpolation in order to bridge this gap, we desert the 
empirical method. 


II. DEscrRIPTION OF METHOD AND TESTS USED. 


In order to solve these difficulties, the following method was adopted. 
The correlation was determined between a number of tests and the total 
scores of a series of other tests, for an entire group of 152 subjects as well 
as for groups of thirty, twenty, fifteen, ten and six subjects. In this way, 
it was possible to examine empirically how far such small groups still 
gave a reliable correlation coefficient. As, besides the errors of random 
sampling, those deviations which have their cause in the nature of the 
examination are important, a short description of the tests and of the 
attending circumstances is here desirable. 

The six tests, which were chosen for this research, were the following: 
correction of words, formation of words, analogies, intelligent memory, 
continuation of patterns and visual memory. The second series of tests, 
the total scores of which were correlated with the score of each test in this 
first series, consisted of another twelve tests of theoretical and practical 
intelligence, together with some occupational tests. All the tests in the 
two series were given in the entrance examination for the Eindhoven 
Trade School.. (They are more closely described by me in Mededeelingen 
van de D. Bos Stichting, No. 13, Het Psychotechnisch Onderzoek aan 
de Ambachtsschool te Eindhoven, J. B. Wolters; Groningen, 1926.) To 
the results of these tests, with which the six above-mentioned tests were 
compared, marks were given according to importance (0-4, 0-8, 0-12, 
0-16). By adding up the separate marks for each subject, a total result 
was obtained, which gave one a clear enough notion of the candidate’s 
general suitability for a technical trade. The following is a detailed 
description of the six selected tests. 

Correction of words. The examiner wrote the word ‘dream’ on the 
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blackboard (droom in Dutch). Underneath he wrote words, formed out 
of the letters of ‘dream,’ like: ‘am,’ ‘me,’ ‘dam,’ ‘are,’ ‘red,’ etc. (moor, 
oom, rood, moord, etc. Dutch). Finally he wrote: ‘dead’ and ‘rod’ (dam 
and dood in Dutch). The boys were asked whether the words ‘dead’ and 
‘rod’ could be formed out of the letters of ‘dream.’ When this question 
was answered in the negative, the two words in question were demonstra- 
tively crossed out, while the examiner asked why this was not possible. 
Thus, before starting, stress was laid on the character of probable mis- 
takes, using a wrong letter, using the same letter twice, etc. Then the 
paper, which had been laid face downward on the table, was allowed to 
be turned. On this paper were two columns of words. At the top of the 
first column was the word ‘spring-green.’ The following instructions were 
given. “Now look at each word printed underneath, and see whether it 
can be formed out of the letters of ‘spring-green.’ If it can, leave it as 
it stands. But if it cannot, cross out the word, just as I did the words 
‘dead’ and ‘rod’ under the word ‘dream.’ Ready—go”! Hight minutes 
were allowed for considering 120 words. When a number of boys drew 
near to the second column, the examiner said that the words in this one 
should be treated in the same way, but having regard to the new word 
standing at its head. The average result was 78-75 words; maximum 120, 
minimum 37, with a standard deviation of 18. For brevity’s sake, I shall 
henceforth denote these by av., max., min. and o. 

Formation of words. Of three words, for which respectively two, three 
and three minutes were given, the following total numbers of words were 
formed: av. = 22, max. = 47, min. = 0, o = 6°97. 

Analogies. Fifty analogies were to be sought: The numbers of correct 
completions were: av. = 15:13, max. = 39, min. = 0, o = 7-83. The 
numbers of wrong completions were: av. = 4:79, max. = 21, min. = 0, 
o = 4-03. 

Intelligent memory. After a detailed example, ten groups, each com- 
posed of three coherent words, were slowly spoken. About half-an-hour 
afterwards this was repeated with another ten groups. The examiner gave 
the first word of each group in the original order, and the subjects had to 
write down the whole row of three words. With forty correct reproduc- 
tions as maximum, we got the following results: av. = 20-62, max. = 38, 
min. = 0, o = 9-65. 

Continuation of patterns. A number of five simple patterns, re- 
sembling plain border-decorations, had to be continued. Marks for each 
pattern were given from | to 5. The results were: av. = 12:26, max. = 21, 


min. = 5, o = 3:43. 
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Visual memory. Nine pictures were shown one by one for 8 seconds. 
The subject’s reproductions of these were scored according to a scale of 
5 marks. The absolute maximum was 45 marks, the results were: 
av. = 24-92, max. = 41, min. = 11, o = 6-25. 


III. ExpERIMENTAL PROCEDURE. 


My 152 subjects were boys of 12, 13 and 14 years old. Seventeen boys 
had reached the fifth class of the grammar school, ninety-five boys the 
sixth, thirty-seven boys the seventh class, and three boys the eighth class. 

The examination took place in groups of about thirty (twenty-eight 
to thirty-six), after an entrance examination in grammar and arithmetic 
held some days before. The duration of the examination was about five 
hours—from 8.30 to 11 o’clock in the morning in an ordinary classroom, 
and from 1.30 to 4 o’clock in the afternoon in a large arts’ room, with 
short intervals in the two work periods. 

I began with a questionnaire which had to be filled in. The selected 
tests were distributed over the whole day, forming respectively the sixth, 
first, fifth, thirteenth and seventeenth, eighth and nineteenth paper. The 
examiner was the same throughout the examination; so was his assistant. 
The examination was carried out under conditions as far as possible 
identical for each group, with the same examples and instructions, 
similar encouragement, etc. Some days before the examination a rehearsal 
was carried out on a small group of five boys (who did not take part in 
the examination) in order to make sure of a satisfactory standardization 
of conditions. Despite these precautions the examination did not prove 
to be so uniform as a series of tests daily repeated over a long period, or 
as the army intelligence tests where the instructions are mostly written 
on paper. 


IV. Factors INFLUENCING THE RELIABILITY OF THE RESULTS. 


The factors which influenced the reliability of the results may be 
divided into disadvantageous and advantageous ones. Among the latter, 
I may mention the homogeneity of the subjects, as regards their age, the 
constancy of time, testing-rooms, examiner, and of the incentive to 
effort (i.e. keenness to be admitted to the school, only half the number of 
applicants could be accepted). Among the disadvantages may be cited 
the comparative newness of the series of tests; the considerable differences 
in school training of the boys, which was not so much due to the number 
of different classes as to the great difference in quality of education (for 
further details see the above-mentioned pamphlet); the insufficient 
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suitability of the class-rooms for a psycho-technical examination, com- 
pared with a room, specially equipped for it; the differences in illumina- 
tion (sunshine, cloudy sky, distance from the window) and in distance 
from the examiner and from the blackboard. As a matter of fact, the 
boys with defective vision were given a place in the front row. Copying 
from each other was absolutely prevented in the afternoon and fairly well 
prevented in the morning session. 

All things considered, the circumstances were neither more nor less 
favourable than they would be in a normal test examination in industrial 
psychology, and we can very well accept our results in this case as being 
normal, although they were not obtained under optimal conditions. 


V. Discussion OF EXPERIMENTAL RESULTS. 


The correlations of the six separate tests with the criterion (total 
scores) upon which the tests have no influence themselves, were + 0-187, 
0-440, 0-515, 0-528, 0-628 and 0-659 respectively. I expressly chose tests 
which correlated in a very divergent way with the criterion, in order to 
find for low and average, as well as for high, correlations the reliability of 
correlations with small groups. For 152 subjects the probable errors of 
these coefficients were + 0-054, 0-044, 0-04, 0-039, 0-033 and 0-031 
respectively. In order to obtain the smaller groups, the total scores and 
the results of the six tests for each of the 152 subjects were written on a 
slip of paper, and out of this material six groups of thirty, twenty, fifteen, 
ten and six were drawn. For the six groups of 30, a second drawing out 
of the total number was necessary, the others could be gathered at once. 
The correlations of these thirty groups were as follows: the probable error 


v2 
(according to the formula p.z. = + 0°6745 Se) for the correlation 


coefficients of the total group are placed beside them, soeetee: with the 
average of the six correlations. 

If the correlations of the small groups had been in exact agreement 
with the formula, so that for every test and in every group-number 
50 per cent. of the coefficients fell within the limits r + the probable error, 
then in the above table we should expect a 3 everywhere, and there 
should be 15 everywhere in the right-hand column and 18 in the bottom 
row. And the total number would then be 90. 

It is evident that for every test and in every group-number the actual 
agrees fairly well with the theoretical figure. There are, of course, 
fluctuations with such small numbers, but the total result of ninety-six 
instead of ninety inspires confidence. The one considerable deviation 
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Table I. 
Six groups of thirty persons. 

Tests Av. PE 
Correction of words... 0-210 0-128 0-231 0-236 -0-157 0-475 0-187 0-118 
Derivation of words 0-602 0-523 0-227 0-451 0-449 0-579 0-471 0-099 
Analogy 0-578 0-543° 0-462 0-492 0-443 0-400 0-486 0-090 
Intelligent memory 0-587 0-518 0-374 0:563 0-512 0-535 0-514 0-088 
Continuation of pat- 

terns oo ... 0-645 0-587 0-575 0-691 0-712 0-695 0-650 0-074 
Visual memory 0-709 0-732 0-698 0-590 0-496 0-645 0-645 0-069 
Six groups of twenty persons. 

Correction of words... 0-023 0:550 0-052 -0:192 0-314 0-202 0-159 0-145 
Derivation of words 0-506 0-583 0-380 0-327 0:199 0-409 0-400 0-121 
Analogy 0-578 0-446 0-514 0-259 0:302 0-669 0-461 0-110 
Intelligent memory... 0:593 0:322 0-500 0:592 0-460 0-605 0-512 0-108 

Continuation of pat- 
terns . 0-750 0-417 0:747 0-498 0-885 0-431 0-621 0-091 
Visual memory 0-809 0-548 0-555 0-671 0-698 0-588 0-644 0-085 
Six groups of fifteen persons. 
Correction of words... 0-241 0-681 —0-186 0-039 0-046 —0-188 0-092 0-168 
Derivation of words 0-512 0-620 0-797 0-599 —0-289 0-476 0-452 0-140 
Analogy 0-625 0-716 0-746 0-701 0-320 0-193 0-550 0-128 
Intelligent memory... 0-830 0-579 0-600 0-471 0-475 0-466 0-536 0-125 
Continuation of pat- 
terns 0-714 0-663 0-843 0-834 0-731 0-398 0-697 0-105 
Visual memory 0-580 0-578 0-612 0-788 0-633 0-545 0-622 0-098 
Six groups of ten persons. 
Correction of words...-0:179 0-207 0-712 0-293 —0-480 0-060 0-110 0-205 
Derivation of words 0:372 -0-:015 0-639 0-841 0-587 0-116 0-423 0-172 
Analogy 0:914 0-476 0-809 0468 0-579 0-619 0-644 0-156 
Intelligent memory... 0-596 0-763 0-840 0-537 0-733 0-423 0-648 0-153 
Continuation of pat- 
terns : 0-652 0-137 0-607 0-334 0-391 0-344 0-410 0-126 
Visual memory 0-226 0-546 0-794 0-817 0-532 0-545 0-576 0-120 
Six groups of six persons. 
Correction of words...— 0-114 0-594 —0-271 0-759 0-404 0-194 0-261 0-266 
Derivation of words 0-557 — 0-247 —0:344 0-666 0-844 0-250 0-287 0-222 
Analogy : 0-442 0-310 0-086 0-621 0-645 0:352 0:380 0-203 
Intelligent memory... 0-432 0-507 0-229 0-675 0-377 0-951 0-528 0-199 
Continuation of pat- 
terns c 0-870 0-945 0-725 0-639 0-886 0-909 0-829 0-167 
Visual memory 0-207 0-764 0-740 0-506 0-762 0-721 0-616 0-156 
Coefficients falling within r + P.E. 
Number in group 30 20 15 10 6 Total 
Correction of words ... 4 3 2 3 2 14 
Derivation of words .. 3 4 2 2 3 14 
Analogy oe 5 3 1 4 4 17 
Intelligent memory 5 5 4 3 4 21 
Continuation of patterns 5 0 3 2 2 12 
Visual memory 5 4 3 4 2 5 18 
Total 26 18 16 16 20 96 
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(twenty-six) occuring in the group of thirty, is on the safe side. As regards 
the situations of the largest deviations, those which amount to two, three 
or four times the probable error, practice and theory agree again rather 
well, 

With an unlimited number of correlation coefficients, it may be 
expected that one in six deviations will be greater than twice the probable 
errors, that one in twenty-three will be greater than three times, and one 
in 143 will be greater than four times the probable error. In regard to our 
180 correlation coefficients, theory and practice conform as follows: 


Table IT. 
Deviations 
Correlations of 
According to. =,——____~________, According 
Greater than the formula 30 20 15 10 6 Total to formula 
1. Pim 18 10 18 20 20 16 84. 90 
2x P.E. 6 4. af 9 9 6 35 30 
SEPA. 1-6 0 0 1 3 2 6 8 
4x P.E. 0:25 0 0 1 0 0 1 1-26 
5 x P.E. 0-029 0 0 1 0 0 1 0-144 


As regards the larger deviations, too, the coefficients fall with sufficient 
accuracy within the limits denoted by the formula. 


VI. ConcLUsIONS. 


We may conclude then, so far as the limited extent of this examina- 
tion justifies the conclusion, that the formula for the probable error in 
our groups actually holds, although the groups of thirty and twenty 
persons give a more favourable result than those of fifteen, ten and six. 

The number of deviations which is greater than twice the probable 
error is 50 per cent. more in the groups of ten and fifteen than would be 
expected according to the formula. Nine however of these eighteen large 
deviations are caused by the two lowest correlating tests, while three 
tests have only four of these large deviations and give therefore a better 
result than might have been expected. 

Another question is: Whenis the correlation calculation still practically 
reliable? The deviations with ten and six persons approximately corres- 
pond with the formula, but the formula may also admit practically 
useless coefficients. 

In reality, numbers which can vary 0-40 and more, are of little 
importance. We see, however, that the average of six groups of six 
approaches the real coefficient to less than 0-10 in three of the six tests, 
while only one average correlation deviates 0-20 from that of the total 
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group. In the six groups of ten, the maximum deviation of the average 
correlation is 0-218, but five deviations remain below 0-14 and three 
below 0-085. In the six groups of fifteen, the maximum deviation of the 
average correlation is 0-095 and the others remain below 0-07, while four 
deviate less than 0-04. In the groups of twenty the greatest deviation is 
0-054 and three are smaller than 0-02. So we find, as ‘Student’ found, 
that a correlation from groups of thirty subjects is reliable, although 
repetition will strengthen this reliability. Roughly speaking, three 
coefficients out of four are fairly correct (their deviation does not exceed 
0-07). In groups of twenty persons the reliability already diminishes, 
though it still corresponds perfectly to the formula for the probable error. 
Repetition of the examination with other groups of twenty is, therefore, 
still more desirable. With two or three groups the reliability is already 
fairly high; that is to say, reliability does not mean here that the result 
is absolutely correct and that it will not alter when the examination is 
extended, but a certainty which allows to judge whether a test for a 
special pedagogical or industrial purpose is useful or not and which 
makes it possible to determine roughly the total value of a series of tests 
for such a purpose. Groups of fifteen already show rather large devia- 
tions; only thirteen of the thirty-six coefficients deviate less than 0-10 
from the real value and the number which deviates more than 0-20 is 
also thirteen. It is necessary to examine three or four groups of fifteen 
in order to get a reliable result. With groups of ten one should have at 
least six groups, and more than six with groups of six. 

The average deviation of the thirty-six coefficients for each group 
from the ‘real’ value (with 152 boys) is for thirty, twenty, fifteen, ten 
and six respectively 0-077, 0-120, 0-176, 0-209 and 0-248. For the two 
tests with the greatest deviation (i.e. the lowest-correlating tests) these 
numbers are about 40 per cent. higher; while for the two tests with the 
smallest deviation (intelligent and visual memory) they are 31 per cent. 
lower. 

Generally a number of at least fifty subjects is desirable before being 
able to speak with certainty. This does not exclude the fact that a careful 
examination of a small number of subjects followed by correlation 
calculation is the most'reliable method and is to be preferred to subjective 
estimation of the relation between the variation series as is occasionally 
done by vocational psychologists. But such a limited material is in- 
sufficient to draw wide conclusions and the examiner will do well to 
expect large variations when eventually he repeats his examination and 
so make allowances for these in the practical steps which he may adopt. 
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In such a case it is preferable to spend money, time and energy on 
repetition of the examination rather than on more subtle calculations 
and methods of correlation. These latter do lead to higher correlations, it 
is true, but they do not always rest on an equally firm basis. 

Another question is whether it is not possible to get the same results 
with a small number by appropriate selection from a larger group; e.g. by 
selecting, as regards the variation-series, a representative group. In the 
present instance those groups were selected which were uniformly con- 
stituted as regards the total score in the 12 tests; that is in regard to the 
criterion. Thus we selected two groups of thirty and twenty, four groups 
of fifteen and ten, and six groups of six persons, which were uniformly 
spread over the scale of the total score and we again calculated their 
correlation with the six tests. Results were not materially altered, 
neither for better, nor for worse. 

Finally I have to offer my best thanks to Dr C. 8. Myers for all the 
trouble he took in kindly correcting and polishing my rather bad English. 


(Manuscript received 5 September, 1930.) 
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THE COMPARATIVE PSYCHOLOGY OF JEWS AND 
NON-JEWS: A SURVEY OF THE LITERATURE. 


By J. RUMYANECK. 
(Under the auspices of the Jewish Health Organization of Great Britain.) 


In view of the paucity of exact knowledge as regards the psychological 
differences between races, it is surprising to find each race endowed by 
anthropologists and sociologists with attributes peculiar to itself, and 
which are hereditarily determined. Thus, according to Crew in his 
Inheritance in Man the Nordic race is “prudent, self-controlled, its 
sensuous instincts subordinated to higher aims, courageous, sea-faring, 
athletic.”” The Mediterranean peoples, on the other hand, “are vivid, 
volatile, easy in self-expression, take life not too seriously and are not 
renowned for adherence to truth or loyalty.’ The Negro is ““improvident, 
boisterous, or else dejected, lacking creative power, imagination and 
ambition, is cruel.” 

In the following essay an attempt is made to collate the judgments 
that have been passed on the Psyche of the Jew and especially on his 
intelligence, which is supposed to be superior to that of other peoples. 
The results of a number of intelligence and emotional tests that have been 
applied are critically examined, and the view is expressed that the claims 
of intelligence testers as being able to reveal innate psychological 
differences among different groups have in no way been substantiated; 
that although the Jews may be intellectually superior and may possess 
unique psychological faculties, no technique is in existence at present for 
their evaluation. The former trend in thought which ascribed to heredity 
or nature preponderant weight in the formation of these psychological 
differences is found to be untenable, and the view is suggested that in 
dealing with large groups of people as distinct from special family lines, 
environment is of overwhelming and pervasive importance. 

Qualified observers in England of the Jewish community have always 
been struck by the intelligence of the Jewish children. C. Russell (The 
Jew in London, 1900) writes: “The foreign children in the East End are 
universally allowed to be sharper and more intelligent than the English, 
and they carry off a large proportion of prizes and scholarships.” “I 
was astonished at their intelligence,” said Sir C. Cameron before the 
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Inter-Departmental Committee on Physical Deterioration in 1904, and 
Colonel Fox thought that the Polish, Russian and Roumanian Jewish 
children were of higher intelligence than the English children. Two years 
previously witnesses before the Royal Commission on Alien Immigration 
expressed similar opinions. Mr G. L. Bruce, a member of the School 
Board in charge of the Whitechapel schools said: “The Jewish children 
have proved excellent scholars.” Messrs J. M. Myers, 8. Mather, F. H. 
Butcher and W. A. Nugent all thought that intellectually the Jewish 
child is superior to the non-Jewish child. 

In 1916 in Germany O. Nemeck (1) analysed the scholastic records of 
1549 pupils of a commercial school and found that the Jewish children’s 
attainments were of a higher standard in languages, mathematics, 
chemistry, physics, shorthand and mathematical geometry. In natural 
history, geography, drawing, punctuality, diligence and behaviour they 
were also superior. The author believes in “eine unleugbar stirkere 
intellectuelle Veranlagung der jiidischen Schiiler,” but leaves open the 
question whether this superiority is due to earlier maturity among them 
or to an innate superior function. Contrary results were found by 
Jacobs (2) in 1922 who, examining the reports of 10-year-old children in 
reading, writing, spelling, arithmetic, geography and history, concluded 
that the Jewish boys are on a slightly lower level and are more variable 
in their attainments than non-Jewish children. 

In New York in 1920 Miss Murdoch (3) endeavoured to throw light on 
this problem by the application of intelligence tests. She tested 489 
Jewish children, 485 American and 491 Italian children, chiefly of the 
ages 10, 11, 12 and 13. The Jewish children were found to be on approxi- 
mately the same level as the American children, and far superior to the 
Italians and the Negroes, the latter doing better in the tests than the 
Italian children. In the three largest age groups, 10, 11 and 12, the 
average was 15-5 per cent. for Italians, 30-5 per cent. for the Negroes, and 
53-7 per cent. for the Americans, equalizing or exceeding the median for 
the Jewish children. The tests, however, involved the use of verbal 
concepts and introduced a language handicap chiefly felt, it seems, by 
the Italian children, and which makes the appraisal of the results 
difficult. 

Pintner and Keller(4), in 1922, using a revision of the Binet test, 
examined school children in Youngstown, Ohio. The average 1.q. for the 
seventy-nine Jewish children, irrespective of whether they spoke English 
or a foreign language, was 95. The following table gives the scores of the 
English- and foreign-speaking groups: 

27-2 
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English-speaking groups Foreign-speaking groups 
+ — ~ 

No. of Average No. of : Average 

cases Nationality 1.Q. cases Nationality Anca 

249 American whites 95 313 Italian 84 

71 American coloured 88 130 Slavic 85 

24 English 97 37 German 91 

18 Roumanian 97 

4 Polish 85 

10 Russian 89 


The 1.q. for the total English-speaking groups is higher than that for 
the foreign-speaking groups. 


No. of cases Average 1.Q. Median 1.Q. 
English-speaking 367 92 94 
Foreign-speaking 674 84. 85 


In Performance tests, however, the scores of the foreign-speaking 
children were higher. The author writes: “In comparing results obtained 
from a group of cases, given the Stanford Revision of the Binet test and 
a series of Performance tests, we find the correlation between the tests 
considerably better for the English-speaking group than for the foreign- 
speaking group and there were 23 per cent. more cases of the foreign- 
speaking children than of English-speaking where the performance age 
was higher than the mental age.” It can hardly be doubted that the 
language handicap partly accounts for the lower scores of the foreign- 
speaking groups. 

It may be interesting in this connection to glance at Brigham’s(5) 
analysis of the intelligence of American recruits during the War, which 
was published in 1923. Surprisingly he finds the intelligence of the 
Jewish adults to be below that of all other nationalities except Polish and 
Italian. He also observed great variability amongst them, which fact he 
thinks would explain the popular belief in the superior intelligence of the 
Jews. “An able Jew is popularly recognized not only because of his 
ability but because he is able and a Jew.” Brigham, however, makes no 
allowance for the fact that many of the soldiers could not speak English 
well; and, when he finds that those who had been a longer time in the 
country do better in the tests than the more recently arrived immigrants, 
he adopts the fantastic assumption that the recent immigrants are 
innately of a lower intelligence. To explain the higher scores of the 
northern Negroes as compared with the southern Negroes, he assumes that, 
by a selective process, the more energetic and able Negroes emigrate to 
the north. Rather than accept this assumption for which no evidence 
exists, it seems more probable to suppose that the environmental milieu 
of the northern Negro is more conducive to intellectual development than 
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the environment of the south, and that the effect of this superior environ- 
ment is reflected in the intelligence scores. 

Feingold (6) in 1924 in a careful and detailed study found only slight 
differences between the American and foreign-born whites. Applying a 
modified form of the Army Alpha to 2353 high-school freshmen he 
concluded that: 

(1) The mental differences between foreign children reared in an 
American environment and children of Anglo-Saxons are too small to be 
significant. 

(2) Jewish children of high-school age have almost the same mental 
rank as American children in their freshman year, and are only a few 
points lower in their junior year. 

(3) Increasing differences in social opportunities after the sixteenth 
year account for the increasing differences in the scores between the high- 
ranking and low-ranking racial groups. 

In this study the language handicap did not exist as all the high- 
school freshmen would speak English well. The Jewish pupil’s slight 
inferiority in his junior year can be explained, as Feingold points out, by 
reason of the environmental check to his development as he grows older. 
He meets with a more restricted field of development than does the child 
of Anglo-Saxon parents. Feingold also observed that, whatever the 
social standing of the Jewish child’s parents, every endeavour is made to 
send the child to a high school and give him encouraging stimuli to do 
well in school. It is impossible to overrate the importance of these 
factors in any study of the intelligence of the Jewish child. 

Another important factor in this connection is the supposed earlier 
maturity of the Jewish child: W. F. Dearborn(7) stresses this point. In 
an investigation which he conducted in 1924 he examined almost equal 
number of Jewish, Italian and American children living in the same 
district. The Jewish children ranked highest both in mental age and 
intelligence quotients. They also, however, ranked first in anatomical 
development, as indicated by the stage of ossification of the carpal bones 
and expressed in terms of anatomical ratios. He maintains that: “The 
Jewish superiority and intelligence is partly due to greater anatomical 
and probably correspondingly greater physiological development, in that 
the slower growing American group will either develop for a longer period, 
or that their growth will be more accentuated during its later stages. So 
that at the completion of the period of growth, the critical disparity 
between the intelligence of the two groups would disappear. This result 
would depend upon the duration of the period of growth and the amount 


408 The Comparative Psychology of Jews and Non-Jews 


of later acceleration. If both factors were operative the American group 
may in the end excel in intelligence.” Much further research, however, is 
needed before these points can be determined. 

A. Fukuda(s) in 1925 found the median 1.9. of Jewish children to be 
82, which was much lower than the score of the English-speaking groups 
and lower than the scores of the foreign-speaking groups except Italian 
children. He had, moreover, only three Jewish children in his sample. The 
following are the scores of the English- and foreign-speaking groups. 


No. of cases Median 1.9. Average I.Q. 
Total English speaking 109 96 95 


Total non-English speaking 148 92 91 
V. Graham(9) in a study of children at habit clinics applied the 
Stanford test and found that the Jewish child came out best. Below are 
given the scores of the different groups: 


Nationality No. Median 1.Q. 
Jewish 47 105 
American 76 99 
Italian 43 85 
All nationalities 167 95 

and others 


In this investigation the least variability was exhibited by the Italian 
children. 

In 1925 Karl Pearson (10) published the results of a survey which he 
commenced in 1913 into the problem of alien immigration into England. 
His results show that not only physically but mentally the Jewish 
children were inferior to the non-Jewish children. He analysed teachers’ 
estimates respecting 619 Jewish boys and 585 Jewish girls, and found 
that “Jewish girls have less intelligence than the Gentile girls in any 
type of Council School. The comparison of Gentile and Jewish boys is less 
clear cut... . They (the Jews) are not as good as the boys of the medium or 
average school, but are better than the boys of the poor type of school. 
What is definitely clear, however, is that our alien Jewish boys do not 
form from the standpoint of intelligence a group markedly superior to 
the natives. But that is the sole condition under which we are prepared 
to admit that immigration should be allowed.” How far this desire, so 
abruptly introduced in the last sentence quoted, coloured the investigation 
it is difficult to say. A later investigation carried on by Davies and 
Hughes (16), who applied standardized intelligence tests, arrived at con- 
clusions completely opposed to those of Pearson. The following tables are 
taken from Pearson’s survey: 
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Frequency distribution of intelligence—alien Jews. 


Very Intelli- Very Mentally 

able Capable gent Slow Dull dull defective 
Jewish boys (%) 31 12-9 36-2 34:7 11-0 1-9 0-2 
Jewish girls (%) 1-2 6:3 25:5 37-8 18-1 10-4 0-7 


Intelligence distribution in twelve London schools of native Gentiles. 


Particularly Above Below Very 

clever average Average average dull 
Gentile boys (%) 10 25 45 17 3 
Gentile girls (%) 8 19 53 16 aa 


In criticism of Pearson’s results it may be pointed out: 

(a) Pearson’s data as regards the intelligence of Jewish children con- 
sisted of teachers’ estimates, which are very unreliable. 

(6) The ratings for the Jewish and Gentile children were made by 
different teachers. 

(c) Nearly one-third of the children (28-3 per cent.) were born abroad 
and not all knew the English language well. Only 6 per cent. of the 
fathers were born in England or naturalized, while 94 per cent. were 
foreign-born, and in these homes English would not be spoken. 

(d) 71-9 per cent. of the fathers were engaged in occupations of low- 
grade labour. And although, as Pearson points out, the occupation of the 
father is no criterion of the innate intelligence of the child, it certainly 
influences its manifestation. A number of investigations have shown 
that the children of the economically more comfortable classes rank 
higher in intelligence tests than those who are lower in the social scale. 

(e) The Jewish children surprisingly were found to contain a larger 
number badly nourished than the Gentile children. This must have had 
some effect on their school work. 

(f) Pearson’s main thesis that no correlation exists between intelli- 
gence on the one hand, and physique, health, care of the parents, 
economic and sanitary conditions of the home, on the other, is not yet 
conclusively established. 

An American investigator, Miss Luckey(11), working on the same 
problem in 1925 in Cleveland, found that the Jewish children ranked 
only a few points below the American children and were second to them. 
The rank order of the groups was as follows: 


(1) American children. (5) Coloured children. 
(2) Jewish 3 (6) Polish *s 
(3) Hungarian __,, (7) Italian i 


(4) Bohemian bi 
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In a second survey she examined 14,000 children who had been 
through a clinic, which generally received those who were above and 
below normal. The majority of the children were between 5 and 8 years 
though the range was from 4 to 21 years, and both sexes were lumped 
together. No national or racial group had less than 200 representatives; 
the Terman intelligence tests were used. Although the Jewish group had 
only as many as were examined in the Polish group, it had over forty 
times as many children who could be called bright: it had, on the other 
hand, less than a quarter as many children who were so seriously 
retarded that the regular school work could not be given them. The 
Jewish group had the largest percentage of bright children and the 
smallest percentage of retarded, as the following figures show: 


Percentage of children classed 


as borderline or below Percentage of bright children 
(1.Q. below 80) (1.Q. above 110) 

a ES 
Negroes 65 Jewish 24 
Polish 65 American 22 
Slavish 63 German 8 
Slovenian 58 Bohemian 6 
Italian 55 Slovenian 3 
Hungarian 47 Hungarian 2 
German 46 Slavish 2 
Bohemian 4] Polish 1 
American 30 Negro 1 
Jewish 29 Ttalian 3 


As regards children classed as ‘Imbeciles,’ the interesting fact emerged 
that the Jewish and American groups had as many as any other group, 
in fact, more than the Negro and Slovenian groups. 

A preponderance of gifted Jewish children was also noticed by 
Terman (12). Although the proportion of Jews in the three main cities 
from which the gifted children were selected was 5 per cent., more than 
10 per cent. of the children were of Jewish blood. 

In 1926 Miss Bere(3) made a study of 10-year-old boys of foreign 
parentage in New York, by means of the Stanford-Binet, Pintner- 
Patterson performance, National, and Pintner non-language tests. On 
the Stanford-Binet, Pintner non-language and the National tests, the 
boys ranked: 


(1) Jews. (2) Bohemians. (3) Italians. 
On the Pintner-Patterson performance tests, however, they ranked: 
(1) Bohemians. (2) Italians. (3) Jews. 


A similar study by N. D. M. Hirsch 14) who tested 5504 children in 
schools from Grade I-IX inclusive, chiefly by the Pintner-Cunningham 


J. RUMYANECK 411 


primary tests, revealed that the Jewish children scored best. The rank 
order according to the scores was as follows: 


(1) Polish Jews. (6) Americans. (11) Poles. 

(2) Swedes. (7) Lithuanians. (12) Greeks 

(3) English. (8) Ivish. (13) Italians 
(4) Russian Jews. (9) British Canadians. (14) Negroes. 
(5) Germans. (10) Russians. (15) Portuguese. 


The author believes that the differences in intelligence are national or 
natio-racial, rather than social. It is difficult to see, if this is the case, why 
Polish Jews rank higher than the Russian Jews. Racially, both groups 
are very much alike; it is more than probable that environmental 
differences account for the superiority of one over the other. The author 
further believes that the language factor is negligible, and that intelligence 
is related to occupation as cause is to effect. Both of these assumptions 
have not the slightest evidence to support them. 

Miss F. L. Goodenough (15) also believes that racial differences in 
intelligence have been established. She is of the opinion that the foreign 
groups are not handicapped by the language difficulty, since, in per- 
formance tests, equal ratings do not follow, ignoring the other and more 
pervasive influences affecting the result. She also maintains that an 
inferior environment is an effect, as much as it is a cause, of inferior 
ability, as indicated by intelligence tests. Dealing with large numbers of 
individuals as distinct from a defective line, which may sink into a low 
environment because of inferior intelligence, there is nothing to justify 
her beliefs, and even with such lines, taking the Jukes and Kallikaks, we 
do not know how many would be decent citizens had they been blessed 
with a better environment. After examining 2457 American-born young 
children in California, from various stocks, by the Goodenough tests, 
which consist chiefly of drawing exercises, and which eliminate any 
language difficulty, Miss Goodenough comes to the conclusion that 
superiority in intelligence lies with the Jewish children, whose median 
1.9. was 106-3. She found that the coefficient of variability is least for 
the Jewish group indicating, she maintains, either the effects of selective 
immigration or ethnological purity. Brigham (5), on the other hand, as 
we have shown above, credits them with a high variability. The results 
she obtained are given in the following table. 

The author claims validity for her resultsin that they correspond closely 
to the rank order of tests which involved the use of language. This, how- 
ever, is no argument for accepting the results, since agreement between 
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different tests proves nothing, especially as the tests used different 
concepts and were measuring rods with no fixed units for measurement. 


Stock No. Median 1.Q. 
American we oe ne 500 100-3 
Armenian Be AD ae 123 91-8 
Italian aa bcc Abe 456 87-5 
Spanish Mexican 06 oon 367 87-2 
Californian Negroes ... ee 69 82-7 
Southern Negroes... tee 613 76-5 
Hoopa Valley Indians he 79 85-6 
Jewish boc eae 500 55 106-3 
Chinese Fr ee es 25 103-1 
Japanese oe rae SB 42 99-5 
Germans cee 8 S60 29 98-8 
Portuguese... eee 550 11 93-9 
English and Scotch ... Ace 14 99-5 
French and Swiss... sa 14 97-8 
Danes, Swedes, Norwegians ... 31 104-5 
Assyrians, Slavonian, Serbians 29 94-5 


One of the most thorough investigations into the intelligence of 
Jewish and non-Jewish children was that of Miss M. Davies and Mr A. G. 
Hughes (16) in 1927. Nearly 2000 children in London from 8 to 14 years 
of age were given the Northumberland standardized tests (1925 series) 
which consisted of exercises in general intelligence, problems in arithmetic, 
and English, reading, spelling, history, geography and composition. The 
results were checked by the ratings of teachers who were in complete 
ignorance of the test results. In order to eliminate differences in environ- 
ment, three London schools were chosen, each representative of a 
different social milieu, and each possessing approximately equal numbers 
of Jewish and Gentile children. The following are the authors’ con- 
clusions. 


1. On an average, both in general intelligence and in attainments in English and 
arithmetic, Jewish children are definitely superior to the non-Jewish children attending 
the same school, the superiority being more marked with the boys than with the girls. 
This superiority is found at every age from 8 to 13 and in every type of elementary 
school tested. The superiority in intelligence revealed by the tests is confirmed by the 
independent estimates of the teachers. 

2. The racial difference in favour of Jewish children amounts in the case of boys to 
about one year in intelligence and in arithmetic, and to a year and a half in English 
at age 10. Among girls the differences are equivalent to a year in English and to 
slightly less than a year (0-9) in intelligence and arithmetic. 

3. Variations in the differences between Jewish and non-Jewish children are found 
at different ages, the noticeable and consistent being a temporary drop at age 12 
followed by a distinct rise at age 13. There is no indication in the data (which concerns 
children from 8 to 13 years of age) that the Jewish children’s precocious development 
is followed by a premature arrest. 

4. Nosex difference in English and arithmetic is found among non-Jewish children: 
Jewish boys are on the average superior in these subjects to Jewish girls (the equivalent 
of about four months’ progress at 10 years of age). 

In intelligence the Jewish boys are slightly superior to Jewish girls, but the contrary 
result is found among non-Jewish children. 
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However ably the investigation was carried out, it is doubtful whether 
the environment in the widest sense of the word was the same for both 
groups of children. “The choice of schools,” the authors write, “was 
designed to rule out differences due to variations in school training and 
in home training (except in so far as the latter are due to racial customs 
and traditions).” In “racial customs” and traditions we already find a 
difference in environment. Elsewhere Mr Hughes(7) shows that the 
Jewish children were better fed and clothed, that the economic position 
of the Jews is less static than that of Gentiles and that, even in poor 
districts, they may live on a higher scale than their neighbours; finally 
that the Jewish child may develop more quickly than the Gentile child. 
Nevertheless the author believes that the occupational and _ social 
differences between the two groups was not great, and his belief in the 
Jewish child’s superiority is strengthened by an analysis of the intelli- 
gence of the Jewish and non-Jewish children in different occupations. 
He classifies the occupations of the parents into the following groups: 


(1) Manufacturers, merchants, travellers, Rabbis, teachers, higher 
grade clerks; 
(2) Engineers, electricians, cabinet makers, metal workers; 
(3) Shopkeepers, dealers and small masters; 
(4) Policemen, postmen, bus and taxi-drivers, conductors, soldiers, 
sailors, railway porters; 
(5) Makers of boots, clothes, umbrellas, buttons, boxes, cigarettes; 
(6) Bricklayers, carpenters, painters, plumbers; 
(7) Shop assistants, hairdressers; 
(8) Carmen, coalmen, caretakers; 
(9) Labourers (mainly in docks), hawkers; 
(10) No father; 
(11) No occupation; 


and finds the differences between the children in similar occupational 
groups to be: 

Group 1 2 3 4 5 6 7 8 9 Oh. AM 
Jews 109-7 107-7 110-1 105-4 103-9 105-7 102-0 112-4 103-8 100-6 85:8 
Non-Jews 103-5 101-3 98:4 1015 97-3 93:7 88-7 92-8 90:1 93:0 90:7 
Difference 62 64 11-7 39 66 114 133 196 137 76 49 

In Groups 4, 6, 8, 9 and 11 there were less than twenty children. 

From an analysis of this table the author concludes that, in Groups 1, 

2, and 5 the differences on the average was 6-5 or half a year at the age of 
10, and that in Groups 3 and 7, since the differences were twice as great, 
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the more brilliant Jewish children are indicated, commerce-attracting, so 
his argument runs, Jews of very good intelligence. 

What, however, seems to be more significant, if we include Groups 4, 
6, 8 and 11, is that the difference between the Jews and non-Jews 
increases as we go from the higher occupational groups to the lower. This 
is what we should expect if we compared the environment of Jewish and 
non-Jewish children whose fathers were merchants, and whose fathers 
were carmen. The difference in the latter case would be much greater, as 
could be testified by anyone who is acquainted with the social conditions 
of Jewish and non-Jewish working men. Whereas the difference in 
Group 1 is 6-2, in Group 8 it is 19-6. The home conditions of an English 
or Jewish coalman or caretaker would be worlds apart. The stimulus and 
encouragement to study and the sobriety of the wage-earner, which are 
found in the lowest of Jewish homes and which are a part of the Jewish 
tradition, are not found as frequently in similarly situated English homes. 
The assertion of the author that the best type of Jew goes into commerce 
is an unproved statement, and certainly he has not proved that “after 
environment is eliminated there still remains a racial difference equivalent 
at the age of 10 to about 0-7.” Environment has not been eliminated, 
and it is this factor which probably accounts for the superiority of the 
Jewish children. 

Miss Irma Loeb Cohen (18), in her thesis on the comparative intelligence 
of the Jews, also found a small but consistent superiority of the Jewish 
over the non-Jewish students at Ohio University. 

Seago and Koldin(9) examined sixth grade pupils of Jewish and 
Italian nationality. Although no language handicap was involved the 
Jewish students scored higher than the Italians. 

Prof. E. C. Hayes (20) reviewed the scholastic records of some racial 
groups in the University of Illinois and obtained the following rank order: 


(1) Chinese. (5) Alpine. 
(2) Jews. (6) Mediterranean. 
(3) Nordics. (7) Negroes. 


(4) Foreign students (excluding Chinese). 


The average record, however, of each racial group was below that of the 
general mixed group. 

The language handicap was investigated by M. Rigg (21) in 1928. He 
tested Grades III-VIII in elementary schools, in the National intelligence 
tests which partly involves the use of language, in the Woody-McCall 
arithmetic test which hardly involves language, and the Thorndike- 
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McCall reading test which is essentially a language test. A glance through 
the subjoined table shows that a definite language handicap existed 
among the foreign groups: 


Intelligence Arithmetic Reading 
quotients quotients quotients 
c ae Vom = tn 

Group No. Median iP-.z. Median px. Median  p.z. 
Native 8130 104-85 0-17 102-96 0-15 100-28 0-17 
Foreign 1949 103-30 0-34 104-26 0-31 98-06 0:35 
German 1095 104-69 0-44 104-64 0-39 99-61 0-45 
Jewish 445 103-19 0-82 106-10 0:72 98-35 0:76 
Italian 140 91-43 1-13 93-81 1-28 86-74 1-11 
Bohemian 118 104-00 1-22 104-56 1:28 96-67 1-39 


Miscellaneous 151 105-14 1-08 104-33 1-04 98-47 1-18 


In spite of a reliable difference in favour of the native group on the 
intelligence tests, there is a reliable difference in favour of the foreign 
group in the arithmetic test. In the reading test, which was largely a 
language test, the native group did best. Although every group did not 
score as well on the reading test as on the arithmetic test, the foreign 
children fell short to a much greater extent than the native, as an 
analysis of the drop between the median arithmetic quotient and the 
median reading quotient, for the various groups, shows: 


Native 2-68 Italian 7-07 
Foreign 6:20 Bohemian 7-89 
German 5:03 Miscellaneous 5-86 _ 
Jewish 7°75 


According to the author the language handicap by itself is sufficient 
to explain the lower standing of most of the foreign groups on the 
intelligence tests. The German Jews and Bohemians, it is to be noticed, 
are on about the same level, whilst the low rank of the Italians cannot be 
accounted for, writes the author. 

Several surveys have shown that the language handicap is of great 
importance in determining the results of intelligence tests. G. L. 
Brown (22) has shown that immigrant children rated 18 months’ higher 
when tested in their own language. Mead (23), testing Italian children in 
America, found that the mean score in the tests is positively correlated 
with the amount of English spoken in their homes, with the period of 
time their fathers lived in America, and with their progress up the higher 
grades in the school. Walters (24) came to the conclusion that there is a 
language handicap in the Stanford Revision of the Binet-Simon tests of 
6 to 8 months’ mental age for foreign children of 13 years. Flores (25) 
studied English and Spanish children in the same school, and found that 
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there were significant individual differences in the degree to which the 
language difficulty is experienced among the Spanish-speaking children. 
Everywhere children have ranked higher in tests not involving the use of 
verbal concepts than in those where such concepts were employed. 

Of the nineteen investigations listed above, eight maintained that 
Jewish children were superior to non-Jewish children, whether in 
England, Germany or America, four that they were inferior, and four 
that no appreciable differences exist; in two of the investigations the 
Jewish children compared with Italians and Bohemians were found to be 
superior, and in one, where scholastic excellence was the criterion, the 
Chinese were first and the Jews second. In some instances the superiority 
or inferiority was of such a slight character that it becomes doubtful 
whether it is permissible to use such descriptive terms at all. Even if 
differences in intelligence do exist between the various national or racial 
groups, its expression, as measured by the tests, was so overlaid by so 
many other factors that it becomes almost certain that we are not 
dealing with any innate differences. And if this be the case there is no 
cause for checking the immigration into England or America on biological 
grounds of ‘inferior’ East European peoples. As regards the Jews the 
consensus of opinion that they are superior in intelligence may be correct, 
but this superiority has not been proved to be hereditary, and probably 
has its roots in the traditions, education and general superiority of the 
Jewish environment. 

The claims that were made for intelligence, when they first spread 

.through the educational world, have not been substantiated. The 
reaction to the view that they are an innate measure of ability is very 
pronounced to-day. For even if we are agreed upon a satisfactory 
definition of intelligence—and there is more agreement as to who is 
intelligent than what intelligence is—the impossibility of evaluating the 
importance of environmental factors, which alter the expression of 
intelligence, makes the tests almost worthless in value for ordinary school 
purposes, Their sphere of greatest utility lies, in the present at any rate, 
in the field of somewhat subnormal intelligence. As tests of retardation 
in intelligence and school development they are of great value. Intelli- 
gence tests have certainly not measured what intelligence is as defined in 
the definitions given below: 

(1) Intelligence is judgment or common sense, initiative, the ability 

to adapt oneself. (Binet.) 

(2) Intelligence in general is the power of good responses from the 

point of view of truth or fact. (Thorndike.) 
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(3) Voluntary attention is the essential factor of general intelligence. 
(Burt.) 

(4) Intelligence is intellect plus knowledge. (Hemmon.) 

(5) Intelligence is an acquiring capacity. (Woodrow.) 

(6) Intelligence is the ability to think in terms of abstract ideas. 
(Terman.) 

(7) Intelligence is the relative general efficiency of minds measured 
under similar conditions of knowledge, interest and habitua- 
tion. (Ballard.) 

Nor have the tests been applied “under similar conditions of knowledge, 
interest, and habituation.” For a just evaluation of intelligence tests, the 
following conditions are of the utmost importance: 

1. The social status of the persons examined and their occupational 
alignment. Differences in these will result in differences in performing 
the tests. ; 

2. The age data and variations in age or grade in school should be 
known precisely. 

3. Any language handicap must be examined. As Boas(26) points 
out: “In all tests based on language, the effect of the linguistic experience 
of the subject plays an important part.’ ‘Comparison of reactions of 
individuals that speak fundamentally distinct languages, may therefore 
express the influence of language upon the current of thought, not any 
innate difference in the form of thought.” Every group it must be re- 
membered has had an historical and social background peculiar to itself 
and consequently possesses different modes and patterns of thought. We 
have shown above the effect of language handicap on a number of tests. 

4, How many of those examined are foreigners, and the duration of 
time they have lived in the new country should be known. 

5. The variability in the group examined and the amount of over- 
lapping among the different groups should also be known. 

6. More needs to be known about the relationship between physical 
and mental growth. Dearborn(7), as we saw above, thinks that the 
superior intelligence of the Jewish child is due to his more rapid anatomi- 
eal and physiological development. Miss Wentworth in 1926 (27) found a 
definite relationship between mental and anatomical development. In 
about two-thirds of her cases retardation in anatomical development 
accompanied mental retardation, and acceleration in anatomical de- 
velopment accompanied mental superiority. It may well be that the 
superiority of one year in mental age which the children of the upper 
classes exhibit is simply an indication of their earlier maturity. 
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Cozens in 192728) in a similar study showed that: 


1. The better developed a boy or a girl is for his or her age the more 
able are they in school work. 

2. The general level of the physical development of children who rate 
high on intelligence tests is superior to that of children who are 
low on intelligence tests. 

3. There seems to be a direct relationship between ability and 
physical tests and promotion or scholastic results. 


Freeman and Carter(29) and Abernethy (30), on the other hand, 
studying such items as dentition, age of maturity, height, weight, and the 
ossification ratio of the carpal bones, and correlating these with results 
on the Stanford-Binet tests, found that children who are precocious in 
physiological development are not necessarily of high intelligence. 

As regards the test itself, it is as yet uncertain whether the 1.Q. itself 
remains constant as the children tested grow older or are transposed to 
a new environment. Freeman (31) found an increase of from 7 to 10 points 
in the 1.9. of foster children placed in a good environment, and Burke 
found an increase of from 3-9 points (32). It is now realized that a single 
1.Q., whether based upon an individual or a group test, is unreliable. 
Symonds (33) lists twenty-five factors that can effect the reliability of a 
test as, for instance: 


(a) the construction of words in a test; 
(b) the speed of taking a test; 
(c) accuracy of a test; 
(d) the incentive or effort put in; 
(e) the obtrusion of competing ideas; 
(f) distraction ; 
(g) accidents occurring during the examination; 
(h) illness, worry or excitement; 
(c) the more common the experiences called for in a test are to the 
members of the group taking the test, the more reliable it is; 
(j) the more homogeneous the material of a test the greater its 
reliability ; 
(k) chance in getting a correct answer to an item in the test is a factor 
in test reliability ; 
(1) the longer the time a test occupies the more reliable it is. 
All these and the personality of the examiner, the subjective and 
objective elements entering in, the variability in memory and speed of 
the children, their habits of attention and comprehension, the effect of 
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practice and change in physical condition, will affect the results of a test. 
It is no wonder, therefore, that competent observers decry the value of 
intelligence tests. Thus H. N. Bond(s4) writes: “The consensus of 
competent scientific thought, contemplating the inability of mental 
testers to define intelligence, the inadequacy of all attempts to take such 
factors as education, social status and language into proper consideration, 
and the deficiencies of testing conditions, finds no proof of racial inferiority 
or superiority and eliminates the usual methods of determining such 
standing from the field of scientific usefulness.” Prof. H. C. Link(s) 
says: ‘Nothing in the technique of intelligence tests as applied so far, 
warrants any comparison whatsoever between the intelligence of various 
groups and races.” The opinion of Franz Boas (26) is of special importance. 
“The test itself only shows that a task set to a person can be performed 
by him more or-_less satisfactorily. That the result is solely or primarily 
a result of organically determined intelligence is an assumption that has 
to be proved. Since all functions are strongly influenced, by environment, 
itis likely that here also environmental influences may prevail and obscure 
the structurally determined part of the reaction.” “The responses to 
tests may be based on recognition of sensory impressions, on motor 
experience such as the result of complex movements, or on the use of 
acquired knowledge. All of these contain experience.” ‘A critical 
examination of all studies of this type in which differences between 
racial groups in regard to mental reactions are demonstrated, leaves us 
in doubt whether the determining factor is cultural experience or racial 
descent. For large racial groups acceptable proof of marked mental 
differences due to organic not social causes has never been given.”’ The 
present tendency is to pay more attention to the subtle influence of 
environmental factors. Even among twins where the influence of 
heredity was supposed to preponderate it is now seen “that their 
resemblances are never all exclusive and differ in delicate ways, just as 
their finger prints may be of the same pattern and differ in the finer 
measurements (27).”” Miss Weill(8s) shows in her monograph how many 
are the varying factors that can enter into the determination of the 
behaviour of the children of the same family, so that each one’s behaviour 
is different. Even in such remote factors as the quality and condition of 
the distant and immediate ancestors of an individual, not only germ 
plasm but social heredity and the influence of tradition are involved. The 
lasting importance of pre-natal and post-natal conditions are being more 
and more recognized by doctors and educationalists. 

Intelligence tests to have more value than they do now must certainly 
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be improved and made applicable not only to children but also to adults. 
Furthermore, valid methods for measuring all phases of human behaviour 
must be devised. To learn anything of the psychological make-up even of 
a child, we need besides a series of intelligence tests an individual study 
of the child from all angles, physical, social and emotional—for all these 
will affect the expression of intelligence. “A low 1.Q. does not necessarily 
prophesy failure, nor a high 1.9. success. Wrong habit reactions formed 
early in childhood, or in the first years of school life, are at the basis of 
many neurotic symptoms of much that passes for mental deficiency. This 
is especially notable in poor habits of attention, memory, and learn- 
ing (27).” 

Besides intellectual differences between Jews and non-Jews, tempera- 
mental and emotional differences also are supposed to exist. This view 
seems very plausible, but little experimental work exists to enable us to 
speak with any certainty on the matter. Kretschmer (37) is of the opinion 
that the Jews possess specific types of temperament which are correlated 
with the high frequency among them of tuberculosis, diabetes, heart 
disease and arthritis; their distinct physical constitution depends, he 
believes, on a distinct glandular balance which carries with it mental 
qualities of a particular kind. Nemeck(1), in his study mentioned above, 
believes that the Jewish Ashkenazi children are livelier and more 
emotional than non-Jewish children; the Jewish Sephardi children, on the 
other hand, are placid and oriental. He is of the opinion, too, that Jewish 
children think verbally and non-Jewish children pictorially, and that the 
mental processes of the former proceed in a quicker tempo. In an 
article in the Journal of Comparative Psychology in 1923 (38), it is main- 
tained that Jewish women are more disposed to intellectual pursuits than 
South Italian women, who take to church-going, and French girls who 
take to theatre-going and a life of pleasure. 

Leydesdorff (39), in a survey of the emotional differences between 
Jews in Holland and non-Jews, using Heyman’s and Wiersma’s valua- 
tions, found that Jews are much more emotional than Gentiles. The 
following are some of his results: 


Jews Non-Jews 
Emotionally inclined (%) 63-8 52-6 
Quickly offended (%) 52-9 43-5 
Good natured (%) 38-6 52-6 
Of a critical temperament (%) 53-4 38-4 
Anxious and suspicious (%) 41-0 30-9 


Jews are also less phlegmatic, but more nervous, sentimental and 


J. RUMYANECK 421 


passionate. They are not as musically inclined as non-Jews, but they are 
more intellectual. They are fond of good eating and drinking. 


Jews Non-Jews 
Viel auf Essen und Trunken halten (%%) 55-9 38:8 
Regelmiissig Alkohol geniessen (%) 1:9 12:5 


Hartshorne and May (40) enquired into the comparative deceitfulness 
of different national groups, and its relationship to intelligence. They 
found that the Jewish children from a good environment appear more 
deceptive than is expected from their level of intelligence; when, however, 
all class-room cheating tests are combined, Jewish children tend to cheat 
less than any other race. Jewish children who come from broken homes 
cheat once in every two opportunities. 

Emotional and temperamental tests, being as yet in their infancy and 
unstandardized, cannot have much value. This also applies to the 
judgments of psychologists and sociologists on the racial characteristics 
of the Jewish people. They are of too subjective and contradictory a 
nature to possess scientific value, although they are of interest in 
revealing popular beliefs and their origin and crystallization in tradition. 
_ Crew (41), the biologist, writes: ‘“They are clever and intuitive, have no 
capacity to form a political state, but flourish as minorities among other 
peoples. Inclined to abstraction, logic and dialectics, highly musical, 
eloquent and monotheistic.’ Schwalbe and Fischer (42) maintain that the 
Jew is characterized “in geistiger Beziehung starker Wille, grosse 
Intelligenz, Lebhaftigkeit und Unternehmungslust, gute Fahigkeiten 
beim wirtschaftlichen Tauschakt, iiberhaupt grosse wirtschaftliche 
Begabung. Die genialen Héchstleistungen des Nordeuropiischen Typus 
werden allerdings nur selten erreicht.” Stoltheim (43), an anti-semitic 
writer, accuses the Jew of being “sharp at baseness, glib of tongue, 
greedy for money and of a saving disposition, cunning, addicted to dis- 
simulation, averse to bodily labour, sensual, shameless, vain, cowardly 
and impudent.” And McDougall (44), forgetting his scientific calling as 
a psychologist, fantastically argues that psycho-analysis “which was 
evolved by a Jew, who studied chiefly Jewish patients” and which 
appeals very strongly to Jews, “may be approximately true of the 
Jewish race.” Von Wiessen (45) claims that whilst the Germans are 
instinctive, plain, kind, healthy, phlegmatic, musical and moral, the 
Jews are characterized by “Beweglichkeit des Geistes, eine wache 
Interessiertheit, einen raschen Blick fiir die Situation, geschickte Beweg- 
lichkeit und Vielseitigkeit.’’ Leydesdorff (39) writes: “Ferner tiberwiegt 
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bei den Hollindischen Juden, Ehrgeiz, Geldsucht, Flottheit in Geldan- 
gelegenheiten, Herrschsucht, Mitleid, Hilfsbereitschaft, philantropische 
Titigkeit, Natiirlichkeit im Auftreten, Neigung zum Ubertreiben, 
Ausschmiicken,...Furchtsamkeit.” 

It is interesting to notice that some of the above traits, whether true 
or not, are ex post facto deductions of the Jew par excellence as an urban 
dweller. It is hardly remarkable that a nation for so many centuries 
commercialized should possess some of these attributes, but that they 
are innately racial is absurd. An historical study of the opinions that have 
been passed on the Jew would discover a remarkable sameness and 
continuity to some extent of these judgments, for tradition having once 
created a typical and by no means favourable Jew, has passed him down 
the centuries with little change. Prejudice rather than scientific acumen 
or dispassionate analysis is responsible for the judgments we make upon 
members of alien groups. 

As regards a number of traits there is no agreement as to whether they 
are or not characteristic of the Jewish people. Contradictory judgments 
are frequent, and whilst one psychologist writes that the Jew is dis- 
tinguished by a passion for abstract thought, another maintains precisely 
the opposite view. Thus we hear from different psychologists that the 
Jew is musical and non-musical, sensual and ascetic, sentimental and non- 
sentimental. 

What becomes evident after the review above is that work of value 
as regards the measurement of racial mental characters and of behaviour 
which are determined through racially inherited nervous mechanisms 
does not yet exist. The approach to such knowledge through scientific 
studies of language is also necessary. Yiddish and Hebrew are in this 
respect uncharted fields. 

Furthermore, the high incidence of certain kinds of nervous diseases 
among Jews is not racially determined nor correlated with any anatomical 
or physiological peculiarities in their nervous system. Prevalent func- 
tional diseases, such as neurasthenia, hysteria and melancholia are urban 
diseases, common to urban communities, daily consumed by ambition 
and anxiety. The long Jewish history of exile and persecution is another 
cause for the frequency of these diseases. “The Ghetto life was not only 
unwholesome physically, but unwholesome mentally, emotionally and 
spiritually, Living in constant dread of massacre, exposed to ridicule, 
degradation and more sinister disasters, the race developed apprehen- 
siveness and acquired a lower threshold for fear stimuli. This was kept up 
by the drawing in towards an over-intimate family life(46).”’ Further- 
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more, itis to be expected that survivors and spectators of pogroms should 
have their nervous system shattered. 

Biological factors, as distinct from environmental factors which we 
have stressed hitherto, may have been of more importance in determining 
the number of mental defectives among the Jews. Living in concen- 
trated and exclusive communities, the Jews frequently inbred, and thus 
latent defects would rise to the surface. Inbreeding and selection are 
supposed to explain the excessive number of exceptionally capable and 
gifted Jews (see Jacobs (47) and Bienstock (48). Gifted strains frequently 
married, for a studious son-in-law was preferred to a rich one. We do not 
know, however, the extent of such inbreeding, nor whether the number 
of eminent Jews is proportionately larger than in other communities. It 
is also maintained that the ages of persecution were instrumental in 
weeding out those who were mentally too feeble to withstand the severe 
struggle, and leaving the most intelligent and subtle to perpetuate their 
kind. Hankins(49) writes of the Jews that “their adaptability and 
intense concentration may be largely racial, having been accentuated by 
inbreeding and selection, which were favoured by persecution and 
exclusiveness, These traits are not peculiar to Jews only, though they may 
have them in greater frequency. Their financial acumen is likewise based 
on biological and social inheritance.” On the other hand, it is equally 
possible to argue that the finest types of men were eliminated in the 
persecution. 

The unscientific assumption of racial superiority or inferiority has 
hindered the advancement of racial psychology. An exact technique 
which will eliminate or make allowance for nurture, and which will secure 
really random samplings, and evaluate the whole historical environment 
of a group, will have to be devised before we can range the various races 
ina hierarchy. As it is the little knowledge that we have acquired on the 
subject of racial psychology makes once and for all impossible the 
resuscitation of the Nordic myth, which assumed that such a hierarchy 
based on innate physical and mental differences exists. History shows us 
that the achievement of the different nations and groups is no indication 
of differences in biological worth, and the reaction against the view which 
would explain complex social phenomena in terms of biology is certainly 


to be welcomed. 
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A FURTHER NOTE ON EUPHASIA. 


By T. H. PEAR. 
(From the Department of Psychology, the University of Manchester.) 


In this Jowrnal (1930, xx, (4), 371) I suggested, with reasons, the term “euphasia’ 
to signify the ability for deliberate, adequate, verbal expression. The proposal has 
evoked two published comments. 

Prof. C. E. Seashore, Science, yxx11, No. 1865, p. 318, acknowledges the need in 
psychology and education for such a term. Giving further reasons for making this 
distinction, he comments that ‘euphasia’ is unavoidably associated with terms of 
the same root in mental pathology, such as ‘aphasia’ and ‘dysphasia.’ 

I doubt the unavoidability of the association. ‘Eugenic’ and ‘dysgenic,’ for 
example, are related in precisely the same manner that euphasic and dysphasic 
ought to be. Moreover, though for practical purposes it may be useful to separate 
mental pathology from psychology, I hold that theoretical psychology becomes 
sterile in doing so. : 

Prof. Seashore’s kindly interest has caused him to seek for alternative words. 
He suggests ‘euphany’ and ‘euphanious.’ Yet I am advised by Prof. W. B. Anderson 
that they are unsuitable. “Although the active voice of phaino means ‘show,’ the 
middle voice means ‘appear,’ and it is the latter meaning that is found in the com- 
pounds mentioned above. ‘Huphany’ could only mean ‘good appearance.’” 

While, therefore, gratefully acknowledging Prof. Seashore’s interest I feel com- 
pelled to support ‘euphasia.’ 

In this Journal (1930, xx, (2), 203) Dr H. D. Jennings White urges that this new 
term be not accepted, on the ground that ‘verbal skill’ covers all that is necessary. 
In proposing ‘euphasia’ I cited a previous article which, I hoped, would represent 
my reasons adequately (“Some Subtler Skills,” this Journal, 1929, xx, (2), especially 
pp. 149 ff.). There it was suggested that anticipation, collection and selection should 
be regarded as the prelude to skill. 

‘Verbal skill,’ skill with words, might thus be likened to skill with other instru- 
ments. A man may be simply skilled with instruments selected for him or he may 
anticipate, collect and select the instruments, before showing skill. Many reciters, 
actors and lawyers show verbal skill with words prescribed for them; Prof. William 
James was euphasic. 

A term which ‘‘‘covers’ both vocal and scriptal forms of ‘verbal expression’” may 
be useful. Yet in covering, it obscures the notorious differences between these two arts; 
expressed in the lines: 

“He wrote like an angel, and talked like poor Poll.” 


Verbal skill marks off a limited, and in many quarters over-rated, ability. One 
popular movement in psychology suffers seriously from its development of low-grade 
verbal skill without euphasia. 
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A History of Experimental Psychology. By Epwin G. Borine. New York; 
London: The Century Co. 1929. Pp. xvi + 699. $4.00. 


As the title of this book indicates, the author is not so much concerned with 
philosophical psychology as with psychology as an experimental science. Hence he 
begins by tracing its antecedents in general and evolutionary science, in the physiology 
of the nervous system and special senses, in the personal equation of the astronomers, 
and in the popular cults of phrenology and mesmerism. The development of philo- 
sophical psychology is then dealt with. Descartes’ doctrine of innate ideas was com- 
bated by the British empiricists; the greatest of these, Locke, was the founder of 
associationism, which played so large a part in British psychology, culminating with 
Mills and Bain. Nativism, developed in Germany by Leibnitz and Kant, was modified 
by Herbart and Lotze to a more scientific attitude which made possible the foundation 
of experimental psychology in Fechner’s formulation of Weber’s law. There followed 
the great days of ‘sensationism’ or ‘content’ psychology, during which the experi- 
mental work of Helmholtz and Wundt seemed to show that psychology would rapidly 
become an exact quantitative science. But the opposing ‘act’ psychologists, Brentano 
and his followers, stressed the importance of function rather than content. The former 
is much less open to introspection and experimentation than the latter. And though 
Kiilpe attempted to treat ‘act’ and ‘content’ as co-existent psychological material, it 
was clear that the problems of psychology could not be solved as readily by experi- 
mental methods as Wundt supposed. 

With the exception of the school of Titchener, which chiefly developed the sensa- 
tionism of Wundt, the tendency of American psychology, beginning from the 
empiricism of James, has been all towards functionalism, and the study of individual 
differences; hence the modern development of behaviourism, and of mental testing 
and applied psychology. A further revolt against the analytical methods of the 
sensationists has also been made in Germany by the ‘Gestalt’ psychologists. In this 
country, however, empirical philosophical psychology for long ruled the day, and 
experimental psychology, with the exception of Galton’s anthropometric measure- 
ment, is of recent growth. 

These various currents of psychological thought and experimental method and 
their mutual influence are traced by the author with admirable clarity, with a single 
exception. It is difficult to follow any general trend of thought in American psychology, 
or, indeed, to distinguish the wood for the trees. This may result from the fact that 
among the enormous bulk of American psychological work there are few outstanding 
figures, after James and Titchener. But it may be argued that this lack of clear cut 
tendency is all to the good. Too often such a tendency has arisen from a philosophical 
bias towards a theory which will cover the whole field of knowledge, often at the 
expense of suppression or distortion of experimental evidence. The author of this book 
points out how behaviourism has been weakened by the inclusion of the whole content 
of the older systematic psychology. Similarly the Gestalt psychologists have attempted 
to give their theories a generalized physico-chemical basis. It is the merit of this book 
that it shows how all these conflicting generalized theories have arisen and developed, 
and reacted upon and partially destroyed each other; hence the present position of 
psychology is made clear. ; 


Minnesota Mechanical Ability Tests. By D. G. Paterson, R. M. Exxiort, 
L. D. Anperson, H. A. Toors and Epna HErpBrepE. University of 
Minnesota Press. 1930. Pp. xxii + 586. $5.00. 


This book is the outcome of an “invitation from Dr Robert M. Yerkes, chairman 
of the National Research Council Committee on Human Migrations to Donald G. 
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Paterson and Richard M. Elliott...to submit proposals for research in the field of 
mechanical ability to be carried out at the University of Minnesota under a grant of 
financial support from the National Research Council.”” Dr Yerkes himself contributes 
a most enthusiastic foreword to the book, and beyond doubt his praise is thoroughly 
justified. Every person who is interested in methods of studying mechanical aptitudes, 
and particularly every student who wishes to attempt research in this field will find 
the volume a mine of information about tests, methods and established results. 
Moreover the information is generally expressed clearly and concisely. The volume 
ought to be in the library of every experimental psychological department in this 
country. 


The Growth of Ability. By R. O. Fitrzr and O. C. Herp. Baltimore: Warwick 
& York. 1930. Pp. vii+ 174. $2.28. 


This is a somewhat untechnical general discussion of the learning problem. The 
authors favour a theory of the environmental determination of learning, assuming 
only such intra-organic causation as is required by a rather extreme Conditioned 
Reflex view. The first part of the book consists of a general critical discussion of the 
problem, mainly in terms of the results or views of other people. The second part 
presents some practical considerations about learning in an interesting manner. The 
final resumé sides with nurture against nature as the chief condition of learning, but the 
authors are by no means dogmatic. The volume is No. 28 of Educational Psychology 
Monographs. 


The Psychology of the Common Branches. By W. H. Pris. Baltimore: Warwick 
& York. 1930. Pp. vii + 381. $2.10. 


The common branches are reading, spelling, handwriting and arithmetic, and this 
book attempts to set forth the fundamental principles involved in the teaching of 
these subjects. The exposition is uniformly clear, is accompanied by numerous 
illustrations, and each chapter is followed by a series of questions and exercises on the 
matter dealt with. Comprehensive bibliographies are given. The book, being in the 
main addressed to the working school teacher, is untechnical in style, but it is obviously 
based upon a great amount of careful experiment and on wide reading, and should 
most usefully fulfil the purpose for which it was written. 


The Meaning of Sacrifice. By R. Monry-Kyruixz. London: Hogarth Press, Ltd. 
1930. Pp. 273. International Psycho-Analytical Library, No. 16. 18s. net. 


The volume consists of two parts, the first dealing with the Oedipus Complex and 
the second with the Meaning of Sacrifice. The author fully accepts psycho-analytic 
theories save that he considers it possible to achieve a satisfactory explanation of 
sacrifice without assuming any psychic continuity in the group or race, further than is 
secured by age overlap and persistence of institution and custom. Fundamentally 
sacrifice is based on the Oedipus complex and expresses a tendency towards parricide 
which may, however, be satisfied by a number of substitute objects. The essay is 
clearly written and carefully documented, and it expounds quite fairly a number of 
theories of sacrifice which are different from the one adopted. It is a contribution of 
value to psycho-analytical study. 


Possession Demoniacal and Other; among Primitive Races, in Antiquity, the 
Middle Ages, and Modern Times. By T. K. Orsterretcu. Translated by 
D. Inperson. London: Kegan Paul, Trench, Trubner & Co. 1930. Pp. 
xi+ 400. 21s. net. 

The book is a mine of information concerning the phenomena of possession in all 
ages and amongst widely scattered peoples. Oesterreich maintains both that posses- 
sion is largely a consequence of belief in spirits—often in malevolent spirits,—and also 
that above everything else in human history it has served to confirm and deepen this 


430 Publications Recently Received 


belief. With advancing scientific enlightenment the phenomena become very much less 
common and the beliefs which are their basis and their consequence tend to disappear. 
More or less sporadic manifestations still appear but are to be considered as phenomena 
of ‘regression.’ The social psychologist will find in this book a mass of interesting and 
well presented data not overloaded with theoretical matter. The whole work displays 
wide learning, and a sanely balanced judgment. 


Conversations withthe Other World, Telepathy in This. Edited by Isopet Grant. 
London: Williams & Norgate. 1930. Pp. 91. 2s. 6d. net. 


These ‘Conversations’ are records of automatic writing experiments, the actual 
‘messages’ being printed in italics. Unfortunately no information whatever is given 
as to the conditions of the experiment, and consequently, though the material may 
interest a good number of people, psychologically the book is of no value. 


Twins ; Heredity and Environment. By N. D. M. Hirscx. Cambridge: Harvard 
University Press. (London: Humphrey Milford.) 1930. Pp. 159. 10s. net. 


This is an interesting though not very extensive study of the physical and mental 
characteristics of twins. The literature of the subject is very well handled and such 
original observations as were made are clearly set forth. It is concluded that while 
both heredity and environment play important parts in determining human reaction, 
the significance of heredity is probably far greater in regard to mental than in regard 
to physical characteristics. This was particularly marked in relation to 1.q. differences. 


The Mind of the School Child. By Vatuntine Davis. London: Cartwright & 
Rattray, Ltd. 1930. Pp. 343. 7s. 6d. net. 


Mr Davis is, he says, ‘‘a teacher writing for teachers,” and his book is to be judged 
by its contribution to the practice of teaching. Undoubtedly he has read widely, and 
has great enthusiasm for his work. Moreover the book contains a large number of 
lively stories, interesting suggestions and attractive exercises. But it is not well 
ordered and could reasonably have been considerably condensed. It would have 
added to the practical value of the work if some indication could have been given of 
sections that might well be omitted on a first reading. For example the first chapter, 
bravely entitled “What is Mind?” will probably merely confuse and ‘put off’ the 
average teacher. If the volume could be pruned, rearranged somewhat and made a lot 
simpler in places, it would be greatly improved. As it is it may still be of much help 
to the school teacher if it is read with discrimination and in a suitably critical frame 
of mind. 


The New Generation; The Intimate Problems of Modern Parents and Children. 
Edited by V. F. Catverton and §. D. ScomatHausEN. With an Intro- 
duction by BERTRAND RussELL. London: George Allen & Unwin, Ltd. 
1930. Pp. 717. 20s. net. 


This is a co-operative effort produced by thirty-two writers, of whom the majority 
are American. It is described as: ‘‘A handbook for parents and a Magna Charta for > 
children.” With one or two exceptions it is distinguished by the unnecessary length 
with which its authors explain their obvious disagreement with existing institutions 
and customs. Among the whole of the contributions one essay stands out as a brilliant, 
original and masterly production: that by Malinowski on ‘‘ Parenthood—the Basis of 
Social Structure.” This is worth more than everything else in the book put together. 
Part Iv of the volume, which deals with “The Potentialities of the Child,” being a 
little more positive than the rest, contains some interesting contributions, and the 
paper by Havelock Ellis on “Perversion in Childhood and Adolescence,” though it 
contains little or nothing that is new, is a valuable study. It is a great pity that 
Malinowski’s essay cannot be taken out of this setting and printed separately. Most 
of the rest could be left without regret to whatever fate awaits it. , 
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Gestalt Psychology and Meaning. By W. D. Etus. Berkeley: The Sather Gate 
Book Shop. 1930. Pp. xi + 172. 


_ Inspite of a certain—perhaps inevitable—obscurity of terminology, and a certain 
jumpiness of style which seems odd in an adherent of the psychology known as 
Gestalt,’ this is a very good essay. The author is thoroughly conversant with the 
work of the school whose views primarily concern him, and has also read widely in 
general psychology. Moreover he is distinctly less intolerant in his attitude to more 
analytic methods than many recent writers have been. Whether he clears up the 
intractable problems of meaning or not he certainly gives a fair and full account of 
many interesting experiments. The first part of the essay is general and considers 
Elementaristic Psychology, Teleological Psychology, and ‘Gestalt’ Psychology. The 
second part deals fairly concretely with specific problems of meaning. The third part 
discusses and abundantly illustrates ‘Gestalt’ interpretations of certain phenomeno- 
logical data, and the fourth part chiefly discusses verbal and mental behaviour and 
the relation of meaning to other problems. The Lexicon which forms Appendix a will 
be particularly welcome to many students. Appendix B concerns the Philosophy of 
‘Gestalten.’ The whole essay is rather speculative in bias but is, nevertheless, a very 
able piece of work. 


Ethical Problems; An Introduction to Ethics for Hospital Nurses and Social 
Workers. By Buarrice Eperty. London: Methuen & Co. 1929. Pp. 
ix + 149. 5s. net. 


Although this book is addressed specifically to hospital nurses and social workers 
it could be read and studied with great advantage to themselves by all students, 
within college or without, who are approaching the study of ethics. The main reason 
for this is that Prof. Edgell arrives at her ethical problems by a study of the basic 
character and determinants of human action. Consequently her discussions have an 
air of reality which is in welcome contrast to the word-spinning of many widely used 
ethical text-books. In Part I, which concerns ‘principles,’ several of the traditional 
ethical problems are considered, always with a most careful definition of the terms 
used. Part II concerns ‘practical applications,’ and is full of acute psychological 
observation. Although the book is very conspicuously clear both in style and in 
matter, it is not popular in the sense that it can be read lightly and thoughtlessly. It 
does indeed excellently fulfil its purpose. 


Introduction to Mental Hygiene. By E. R. Groves and Puyiiis BLANCHARD. 
London: Gerald Howe, Ltd. Pp. vi+ 467. 16s. net. 

This is a general text-book dealing with the healthy regulation of life from child- 
hood, through adolescence to the adult stage in many different spheres. Each chapter 
contains a discussion, in somewhat general terms, of some special problem, such as 
Mental Disease, Mental Hygiene and Marriage, Mental Hygiene and Business, and is 
followed by suggestions for class-room discussions and for written work. A selected 
Bibliography, as a rule rather too full, is added to each discussion. The writing is 
uniformly clear, generally very sensible and is well informed. As an introductory work 
the book may be pronounced a success. 


The Measurement of Man. By J. A. Harris, C0. M. Jackson, D. G. Paterson, 
and Ricnarp E. Scammon. University of Minnesota Press. 1930. Pp. 
vii + 215. $2.50. 

J. A. Harris writes on ‘‘The Measurement of Man in the Mass’; C. M. Jackson on 
“Normal and Abnormal Human Types”; D. G. Paterson on “Personality and 
Physique”; R. E. Scammon on “The Measurement of the Body in Childhood.” The 
scope of the book is accurately indicated by these titles. Each essay gives a mass of 
carefully collected and sifted information and succeeds in presenting the data both 
clearly and in an interesting manner. Moreover there is incorporated a considerable 
amount of original observation. The whole book is a valuable contribution to human 
science, and deserves a cordial welcome. 
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Academic Prognosis in the University. By H. A. Eazrron. Baltimore: 
Warwick & York. 1920. Pp. vii+ 83. $1.88. 


This volume is No. 27 in Educational Psychology Monographs. The author explains 
a scheme of progressive prognosis to be applied to University students, beginning with 
Intelligence Tests on entry and continuing by the use of combined results of intelligence 
tests and achievement performances throughout a student’s University career. 
Considerable and increasing accuracy of prediction is indicated, and it is claimed also 
that the method may have considerable bearing upon personality assessments. 


Educational Achievement in Relation to Intelligence. By C. W. St Joun. 
Harvard Studies in Education, vol. 15. Cambridge: Harvard University 
Press. 1930. (London: Humphrey Milford.) Pp. xiv + 219. 16s. net. 


The general problem is ‘‘ What is the precise relation between ability as indicated 
by general experience and achievement and school abilities?” An extensive survey 
reveals a fairly close agreement between the two with, however, considerable dis- 
crepancies. These discrepancies are closely studied and an attempt is made to trace 
their causation and significance. The whole work is very thorough and issues in many 
interesting suggestions both of theoretical and of practical import. Eight pages of 
classified bibliography follow the argument of this clearly designed and carefully 
executed piece of research. 


The Modern Parent. By G. C. Myurs. London: Williams & Norgate, Ltd. 
1930. Pp. xili + 350. 8s. 6d. net. 


If there is safety in a multitude of counsellors the modern parent should be in a 
very happy position. At any rate, whatever he does he is now fairly certain to be able 
to shelter himself behind somebody or other who has written in the name of psychology 
to say that this particular procedure is a sound one. These remarks are not intended to 
cast any unpleasant aspersions upon the book under notice, which is in fact a very 
clear, sane and level-headed one. The parent may be horrified to learn what a very 
large number of unfortunate predicaments he may ignorantly land his children into, 
but at least some excellent advice is given him by following which he may reasonably 
hope to avoid the worst. Often somewhat vague, sometimes sententious, occasionally 
ponderous, the book certainly manages to avoid undue technicality. If any criticism 
is called for, the most obvious point to make is that the author is more emphatic 
and expansive on what must not be done than upon what should positively be 
attempted. 


Religion and the Reign of Science. By F. L. Cross. London: Longmans, Green 
& Co. 1930. Pp. 110. 4s. net. 


One chapter in this book deals with Psychology and Religion. This chapter is not 
very well-informed and is very limited in its outlook. The author’s bias is towards 
philosophy, and the only psychological work he considers even in scanty detail is that 
of the behaviourists, that of the psycho-analysts, and some of the work of people 
interested in psychical research. Concerning this nothing new is said. However, the 
rest of the book which deals with other departments of science and knowledge may 
be upon a higher plane. 


Guiding the Child. By Aurrep ADLER and his Associates. Translated from the 
German by B. Ginzpure. London: George Allen & Unwin, Ltd. 1930. 
Pp. vili + 268. 10s. 6d. net. 


The bulk of this book is the work of the ‘ Associates.’ Adler himself contributes one 
short essay on “A Case from Guidance Practice.” Most of the discussions are based, 
either directly or indirectly, upon case history studies in the Child Guidance Clinics of 
Vienna. A considerable amount of useful illustrative material is presented. In 


pone the discussions are untechnical, intended for the general reader, and rather 
rief. 


Publications Recently Received 433 


Mind at the Crossways. By C. Luoyp Morgan. London: Williams & Norgate. 
1929. Pp. xi+ 275. 10s. 6d. net. 


This book is concerned in the main with an interpretation of nature and not with 
the determination of human reactions or with a study of their genetic significance in 
human development. Consequently its bias is philosophical throughout, and though 
many psychological problems are discussed, they are considered mainly in reference to 
the bearing which they are said to have upon doctrines of ‘emergent evolution.’ Mind 
is said to ‘stand’ somewhere “‘at the emergent passage from percipience to perception,” 
or, again, “at the emergent switchpoint of divergence from the ascending line of 
perception to a new and higher line of ascent which comes on the scene with the advent 
of reflection.” It is also thought that there may be Mind at every new departure of 
natural development, though not within every such departure, and that this mind may 
be called ‘Divine Purpose.’ Taking it altogether the book is not as concise as it might 
be, or as clear; and though, as always, Prof. Lloyd Morgan has many striking and 
attractive things to say, he lets his bent for simile and metaphor have somewhat too 
free a fling. A psychologist will often find himself labouring far behind the course of 
argument whatever he may feel inclined to think of the conclusions. 


Our Knowledge of Other Minds. By W. W. Spencer. New Haven: Yale 
University Press. 1930. (London: Humphrey Milford.) Pp. 145. 9s. net. 
There are three kinds of knowledge: direct experience; inference or induction from 
particular facts; and knowledge based upon practical adaptations taking place in a 
social community. Our knowledge of other minds is of the third kind, but need not 


lack assurance on that account. The position is ably argued, the author’s main bent 
being philosophical. 


The Revolt against Dualism. By Artuur O. Lovesoy. London: Grant Allen & 
Unwin, Ltd. 1930. Pp. xii + 325. 15s. net. 


Spirit. By T. A. BowHay. London: Kegan Paul, Trench, Trubner & Co., Ltd. 
1930. Pp. viii + 224. 5s. net. 


Songs of the Soul. By Aura May Houten. Hollywood, California: Keat’s 
Publications. 1930. Pp. 95. 


A Philosophy of Reality. By E. L. Youne. Manchester University Press. 1930. 
Pp. xi+ 266. 8s. 6d. net. 


COMMITTEE FOR RESEARCH IN EDUCATION. 


With a view to facilitating the general co-ordination of research in 
education, the Committee has made its annual enquiry as to researches 
in progress, or planned, at the various Psychological Laboratories and 


Training Departments. 
The following is a summary of the replies received: 


RESEARCHES IN PROGRESS OR PLANNED, DECEMBER 1930. 


BINGLEY TRAINING COLLEGE. 
The intelligence and educational abilities of physically defective children. 


UNIVERSITY OF BIRMINGHAM. 


A statistical enquiry as to the correlation of school and university successes. 

Tests of higher mental processes. 

Studies in the psychology of early childhood. 

Reasons for the choice of occupation among secondary school pupils. 

An experimental enquiry into the suitability of the Otis group tests of intelligence for 
use with matriculated students. 

The development of humour in children. 

A psychological study of Francis Bacon. 

Analysis of examination marks with a view to methods of standardization and adjust- 
ments between different training colleges. 

Preference of children and adults in poetry and prose literature. 

Errors in English composition as revealed in essays written by Higher School 
Certificate candidates and University post-graduate students. 


UNIVERSITY OF DURHAM. Armstrone CoLLEGe. 


The development of memory in its relation to other mental functions. 
An investigation into the variation of perseveration among school children and its 
effect upon school attainments. 


UNIVERSITY OF EDINBURGH. GrorcEr Compr PsycHoLoGIcaL LABORATORY. 


Group tests of colour vision for use in schools. 

The motivation and accessory concomitants of delinquency, with special regard to 
adolescents. 

The speed factor in intelligence. 

Variations in suggestibility with age, sex, and grades of intelligence. 

A psychological study of art with special reference to pictorial art. 

A psychological investigation of the perception and memory of time relations and the 
development of time concepts in high school pupils. 
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UNIVERSITY OF EDINBURGH. Enpvucation DEPARTMENT. 


A study of “answer-patterns” in tests. 

Inquiries into “absolute” scale values for test-items. 

Comparison of broadcast, gramophone, silent reading, and oral lesson. 
Measurement of the value of oral composition as a teaching method. 
Binet tests in two Indian languages. 

The improvement of methods and materials in native African schools. 
Mathematical enquiries into problems of sampling. 

Factors in teaching, learning and testing spelling. 

Follow up enquiries of children of known intelligence. 


LONDON DAY TRAINING COLLEGE. 


The development of aesthetic appreciation in children. 

Collection of data for re-standardization of Merrill Palmer performance tests. 

Psychological problems in the teaching of geography, with special reference to sex- 
differences. 

Vocational guidance in secondary schools. 

Treatment of the dull and backward in elementary schools. 

Personality traits and persistence. 


UNIVERSITY OF LONDON. Berprorp CoLuEGs. 


Children’s thinking. 

Study of the part played by imagery in learning (continuation). 
Intelligence in relation to the social environment. 

Eyedness and handedness. 


UNIVERSITY OF LONDON. Kine’s Conizce. 


The perception of tachistoscopically exposed words. 

Frustration of will acts and conation. 

Perseverance and perseveration. 

Influence of affection and will on ergographic performance. 

Psychology of evidence. Comparison of testimony in normal and delinquent youths. 


UNIVERSITY OF LONDON. Untverstry CoLiiae. 


Function of images. é 

Intelligence of three-year old children. 
Comparative value of verbal and perceptual tests. 
Ability to reason. 

Measurement of the “‘g” of the blind. 
Training the imagination. 

Tests of musical ability. 

Tests of oscillation. 

Psychological changes in adolescence. 
Oral and written tests of ‘“‘g.” 

Formal training in arithmetic. 

Tests of arithmetical ability. 
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UNIVERSITY OF MANCHESTER. 


Methods of provoking mental imagery. 

Psychological problems of radio-drama. 

Investigations of auditory eidetic imagery. 

The relative economy of distributed and concentrated practice time in learning 
manual skills. 

The effect upon the efficiency of localization of sound of certain factors, including 
frequency, auditory fatigue and directional adaptation. 


NATIONAL INSTITUTE OF INDUSTRIAL PSYCHOLOGY. 


The use of psychological tests in the vocational guidance of elementary school 
children in Fife and Birmingham. 

The use of psychological tests in allotting boys to working parties in Borstal Institu- 
tions. 

The measurement of perseveration and the relation of this quality to introversion, 
extraversion and leadership. 

The nature and measurement of the abilities involved in “intelligent” and ‘‘routine” 
assembling. 

The nature and measurement of “‘social ability.” 

The devising and standardization of tests for motor drivers. 

The devising and standardization of tests for colour-discrimination. 

Occupation analysis: analysis of the duties involved and psychological qualities 
required in professional and higher commercial occupations. 

Study of the occupational prospects for boys in Tottenham. 


UNIVERSITY COLLEGE, NOTTINGHAM. 
The relation between literary expression and personality in children. 
Children’s comprehension of written language. 
The development of language in children from five to eight years of age. 


UNIVERSITY OF SHEFFIELD. 
The development of reasoning in children. 
Studies in children’s vocabularies. 
An investigation of the influence of immediately antecedent activity on the learning 
ability of elementary school children between the ages of ten and eleven years. 


UNIVERSITY OF SOUTH WALES. Carprrr. 
Variations in the development of normal adolescents. 
The rhythm factor in literary appreciation. 
The measurement of the intelligence of monolingual and bilingual children. 


PROCEEDINGS OF THE BRITISH 
PSYCHOLOGICAL SOCIETY. 


December 13, 1930. 


November 26, 1930. 
December 17, 1930. 


January 14, 1931. 


December 1, 1930. 


December 31, 1930. 
February 2, 1931. 


December 18, 1930. 


November 14, 1930. 


December 10, 1930. 


GENERAL MEETINGS. 


“Thinking as an Instinct.” By Professor H&tDBREEDER 
(U.S.A.). 


“Application of the Theory of Two Factors to Non-verbal 
Tests.” By Dr STEPHENSON. 


“Perceptual Tests of ‘G’.” By Dr Forrss. 


“Demonstration of some new Tests of Musical Ability.” By 
Mr Drake. 


SECTIONAL MEETINGS. 
MEDICAL. 


“Social Behaviour of the Primates.” By Dr 8. ZUCKERMAN. 


“The History of the Conception of ‘Nervous Disorder’.” By 
Dr Minuats CuLpin. 


A paper by Dr Atrrep ADLER. 


EDUCATION. 


“Some Case Studies of Delinquent Girls Described as Leaders.” 
(From Social Study made in the County of Los Angeles, 
California.) By Miss S. Clement Brown, M.A. 


“Learning how to Study.” By Professor T. H. Prar. 
“Sublimation: A Correlation between the Experiences of an 
Educator and Psycho-Analyst.” By Miss Etna FREEMAN 
SHARPE. 
INDUSTRIAL. 
“Tncentives.”” By Mr L. I. Hunt, B.A. 


AESTHETICS SECTION. 


“An Attempt at Representing the Rhythms of Poetry Ac- 
curately.” By Miss K. M. Witson, Ph.D. 


“Aesthetics and Philosophy.” By Miss L. 8S. STEBBING. 
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SCOTTISH BRANCH. 


OFFICE-BEARERS. 


President: Dr R. H. THouess 
Vice-Presidents : Dr R. R. Rusk 

Dr E. H. ConneELh 
Secretary : Dr CoLiins 
Committee: Dr DREVER 


November 1, 1930. 


February 7, 1931. 


December 6, 1930. 


March 7, 1931. 


Dr SHEPHERD DAwson 
Mr Kennepy-FRASER 
Miss DRUMMOND 
Sister Marin Hinpa 
Mr C. A. Mace 


EDINBURGH. 

“Psychology and Social Problems.” By Dr SHrpHerD Dawson. 
“Demonstration of Phono-Projectoscope.” By Dr DRrEvmr. 
““Tnstinct’ as an explanatory psychological concept.” By Mr 

C. A. Macr. 
“The human factor in production.” By J. A. FRAsmrR. 
“A new performance test of intelligence.” By Mr ALEXANDER. 
“The speed factor in intelligent reactions.” By J.D.SuTHERLAND. 


GLAsGow. 

“The Weber-Fechner Law.” By Dr Houston. 

“Weber’s Law.” By Dr R. H. THouuzss. 

“The analogy between mental images and sparks.” By Dr L. F. 
RICHARDSON. 

“The development of intelligence in children after Encephalitis 
Lethargica.” By Mr J. C. Conn. 

“The survival value of intelligence.” By Dr W. RB. D. Fatrparrn. 

“A test of musical appreciation.” By Mr Macrarnane. 


GERMAN PSYCHOLOGICAL SOCIETY 


The XIIth Congress of the German Psychological 
Society will be held at Hamburg from 12th-16th April 
1931. Further information may be obtained from Prof. 
W. Stern, Hamburg. 
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Davzy, Miss C. M., 67, Monmouth Road, Westbourne Park, Adelaide, S. 
Australia. 

Davis, The Hon. Rev. AtBert E., M.A., 14, South Parade, Whitley Bay, 
nr Newcastle-on-Tyne. 

Daviss, Miss A. R. Luwis, B.A., 1, Royal Terrace, St David’s, Pembroke- 
shire, S. Wales. 

Dawes, Rev. H. V., B.A., St Peter’s Rectory, Bridgnorth, Salop. 

Dawson, F., M.A., 17, Upper Grosvenor Road, Handsworth Wood, Bir- 
mingham. 

Dawson, S., M.A., D.Se., Hazel Bank, Bearsden, Dumbartonshire. 

Dawson, W. M., 9, Endsleigh Gardens, W.C. 1. : 

Dawson, Prof. W.S., M.A., M.D., M.R.C.P., The University, Sydney, N.S.W. 
Australia. 

Dent, HE. J., M.A., 10, New Quebec Street, W. 1. 

Dernt, Miss E. Maraaret, 18, Ampthill Street, Norwich. 

Denton, Miss E. R., B.A., Homestead, Marlborough Road, Romford. 

Devine, H., M.D., F.R.C.P., The Ridge, Virginia Water, Surrey. 

Droxson, T. E., M.A., D.A., George Watson’s Ladies’ College, George Square, 
Edinburgh. 

Ditton, F., M.D., Ch.B., Northumberland House, Green Lanes, Finsbury 
Park, N. 4. 

Drxon, Major E. T., Billy Dun, Half Way Tree, Jamaica. 

Dozson, R. R., The Grammar School, Cheltenham. 

Donovan, Mrs E. M., M.A., University Women’s Club, 2, Audley Square, 
South Audley Street, W. 1. 

Dorwarp, A., M.A., The University of Liverpool, Liverpool. 

Dove, Miss Janre Watson, M.A., Ed.B., Mayfield Club, 60, Harborne Road, 
Edgbaston, Birmingham. 

Doyts, Sister M., M.A., 17, Victoria Circus, Hillhead, Glasgow, W. 2. 

Drever, Jamzs, M.A., B.Sc., D.Phil., Psychology Department, University, 
Edinburgh. : 

Drummonp, Miss M., M.A., 10, Hartington Gardens, Edinburgh. 

Durr, Miss I. F. Grant, 4, Manson Place, 8.W. 7. 
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Eager, R., M.D., The Devon Mental Hospital, Exminster. 
Erte, F. M., M.Ed., B.Sc., The High School, Kirkcaldy, Fife. 
Eppison, W., Wonford House, Exeter. 

Epsr, M. D., M.D., 16, Nottingham Place, W. 1. 


E.LAe. EpGELL, Prof. B., M.A., D.Litt., 15, Lyon Road, Harrow. 
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Epwarps, J. O., B.Sc., Ph.D., 11-12, Wind Street, Swansea, S. Wales. 

Et-Nanas, M.A., L.Sc., Dip. of Ed. (Cairo), The University, Edmund Street, 
Birmingham. 

Enattsu, Horace B., Antioch College, Yellow Springs, Ohio, U.S.A. 

Ensor, Mrs Bratricz, 11, Tavistock Square, W.C. 1. 

Evans, Joun, B,A. 

FarrBairn, R. D., M.B.,.Ch.B., 18, Lansdowne Crescent, Edinburgh. 

Farmer, Erto, M.A., Holy Trinity Vicarage, Carlisle Street, Lambeth, S.E. 1. 


. Farrar, Miss D. H., B.A., Heatherstone, Queen’s Gate, Halifax, Yorks. 


Farrow, E. P., D.Sc., Limehurst, Spalding. 
Fazan, BE. A. C., M.R.C.S., Belmont, Wadhurst, Sussex. 
Frasty, Miss L., M.A., Trinity Hall, Duke Street, Southport. 
Frrcuson, R. W., B.Sc., A.R.C.S., 36, Linden Road, Bournville, Birmingham. 
FitpEs, Miss A. F., Hockerill College, Bishop’s Stortford. 
Fiupes, Miss L. G., B.A., 9, Culverden Avenue, Tunbridge Wells. 
Fircu, Artuur A., M.R.C.S., L.R.C.P. 
Fiemina, Miss C. M., M.A., Ed.B., 55, Campbell Street, Greenock. 
Friemrine, G. W. T. H., M.R.C.S., L.R.C.P., Dorset Mental Hospital, Herrison, 
Dorchester. 
Fiower, Rev. J. Cyrit, M.A., 84, Chesterton Road, Cambridge. 
Ae. Firicet, J. C., B.A., D.Sc., 11, Albert Road, N.W. 1. 
FLicet, Mrs J. C., 11, Albert Road, N.W. 1. 


Fryny, Rev. Tos. E., M.A., St Joseph’s College, Upholland, Wigan, Lancs. 

Forster, L., M.A., B.Sc., The University, Hong Kong. 

Forsytu, D., M.D., 21, Wimpole Street, W. 1. 

Fostsr, Miss I. M., B.A., Homestead, Marlborough Road, Romford. 

Fowuer, H. L., M.A., Ph.D., The University, Perth, Western Australia. 

Fox, C., M.A., Warkworth House, Cambridge. 

Fox, Miss Evetyn, Central Association for Mental Welfare, 24, Buckingham 
Palace Road, S.W. 1. 

Fox, Miss M. E., County School for Girls, Beckenham, Kent. . 

Fox, Miss M. G., c/o Barclays Bank, Ltd., Queen’s Road, Bayswater, W. 2. 

Fox, 8. J., Box 3541, Johannesburg, S. Africa. 

FRANKLIN, Dr M. E., M.B., B.S., 86, Harley Street, W. 1. 

Franks, Miss H., 34, Brunswick Square, W.C. 1. 

Fraser, J. A., M.A., B.Ed., 29, Glendale Avenue, Burnage, Manchester. 

FrRopsHam, Miss M., B.Sc., 22, Somerset Terrace, W.C. 1. 

Fuiiecar, Miss J., M.A., Episcopal Training College, Dalry House, Orwell 
Place, Edinburgh. 

GasBueR, Mrs Rosais, 129, King Henry’s Road, N.W. 3. 

Gatiiz, Miss J. B., M.A., Training College, Jordanhill, Glasgow. 

Ganeva, R., Ph.D., Bd. Dondourov, 97, Sofia, Bulgaria. 

Gans, Mrs Howarb, 25, East 77th Street, New York City, U.S.A. 

GaRpDNER, Mrs E. A., B.A., Stamford House, Wimbledon Common, S.W. 19. 

GaRNETT, A. C., M.A., Litt.D. 

Garnett, J. C. M., M.A., 21, Well Walk, N.W. 3. 

Gaw, Miss Frances, B.A., Ph.D. (Lond.), Child Study Dept., Seattle Public 
Schools, Seattle, Washington. 

Gems, J. F., Eaton Mount, Cobham, Surrey. 

Gipson, A. B., M.A., 165, Balden Road, Harborne, Birmingham. 

Gipson, H. C., M.B., 24, Dick Place, Edinburgh. 

GittespiE, C. M., M.A., The University, Leeds. 

Grtesprn, R. D., M.D., Ch.B., D.P.M., 25, Upper Wimpole Street, W. 1. 
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Te ele M.A., London School of Economics, Houghton Street, Aldwych, 


M.E Seis N., M.B., B.S. (Lond.), Northumberland House, Finsbury Park, 
M. GuEaves, E., M.Sc., M.Ed., M.B., Ch.B., St John’s Chambers, 2, St John’s 
Street, Manchester. 
M.E. Gutover, Epwarp, M.D., 18, Wimpole Street, W. 1. 
M.E. Goon, T. 8., M.R.C.S., L.R.C.P., Ashhurst Special Neurological Hospital, 
Littlemore, Oxon. 
UE GooDaLL, GzorGE, B.Sc. (Econ.), Lond., 8, Aberdeen Court, Highbury, N. 5. 
E. Gorpon, Hues. 
le eels ape GARET H., M.D., c/o Messrs McVitie and Price, Harlesden, 
M. — Gorpon, R. G., M.D., M.R.C.P., 9, The Circus, Bath. 
Goss, Miss E. T., 17, Hanover Terrace, N.W. 1. 
i Gouxston, Mrs B., B.A. 


Pk Miss Eprru M., B.A., Principal, St Katharine’s College, Tottenham, 
mail 


Grant, Miss C. R., 14, Greenhill Terrace, Edinburgh. 
Green, G. H., Dept. of Education, University College of Wales, 
Aberystwyth. 
M.E.Ae. Green, Mrs J. A., St Mary’s College, 50, Lancaster Gate, W. 2. 
GREENHILL, H., 68, Glencairn Drive, Glasgow, S. 1. 
M.Ae. Greta, J. Y. T., M.A., D.Litt., Armstrong College, Newcastle-on-Tyne. 
E.I. GrirFitH, Percy, M.I.C.E., F.G.S., F.R.S8.1., 39, Victoria Street, S.W. 1. 
GriFrFiTus, Miss R., B.A., 12, Doughty Street, W.C. 1. 
GRINDLEY, G. C., Psychological Laboratory, Cambridge. 
HapFiexp, J. A., M.B., 9, Harley Street, W. 1. 
Harre, Norman, Ch.M., M.B., 127, Harley Street, W. 1. 
Hasty, Mrs Guapys, D.Sc., St Clair, Effingham Road, Surbiton. 
Hamitton, H. R., University College of North Wales, Bangor. 
Hamtuyn, Mrs P., 38.4, Clanricarde Gardens, W. 2. 
Hamwuerrton, Miss E., B.Sc., 51, Warrington Road, Harrow. 
Hammonp, J., M.B., Ch.B., 59, Queen Anne Street, Cavendish Square, 
W.1. 
Hammonp, Miss Marsoriz, B.A., Education Department, Birmingham 
University. 
Hampton, F. A., M.B., Blue Spur, Chesham Bois, Bucks. 
Harpoasttez, D. N., M.R.C.S., L.R.C.P., c/o Westminster Bank, Birkenhead. 
Haropizn, J. L., M.A., B.Hd., 8, Laird Street, Coatbridge, Lanarkshire. 
Harpina, D. W., 1, Pendennis Road, Streatham, S.W. 16. 
Harareuaves, Rev. H. L., B.A., B.Mus., The Clergy House, 2, Spencer Hill, 
S.W. 19. 
E.Ae. Harareaves, Miss L. J., M.Sc., Southlands College, Belmont House 
Wimbledon Park Side, S.W. 19 : 
Harms, Dr Ernst, c/o Karl Wallach, Alsfeld, Hessen, Germany. 
Harper, R. S., M.R.C.S. (Eng.), L.R.C.P.(Lond.), F.R.M.S., Med. Supt., Min. 
of Pens. Neur. Clinic, Brighton, 36, First Av., Hove, Sussex. 
Harris, U. A., M.A., c/o Miss Macdougall, 13, Bruntsfield Avenue, 
Edinburgh. 
M. Hart, BernarD, M.D., 94, Harley Street, W. 1. 
Hawrrey, Miss F., Avery Hill Training College, Eltham, 8.E. 9. 
E. Hayes, A. E., F.R.S.A., 52, Priory Gardens, Highgate, N. 6. 
Hayus, E. D., M.B., B.Ch., D.P.M., Berry Wood, Northampton. 
Haze.ton, RIcHARD. . 
M.E.Ae. Hazurt, Dr V., M.A., Bedford College, Regent’s Park, N.W. 1. 
M. Heap, Sir Henry, M.D., F.R.S., Hartley Court, Reading. 
E.Ae. Huary, Miss E. G., Grey Hall, Avery Hill College, Eltham, 8.E. 9. 
M. Heminaway Russ, Dr Mary I., M.R.C.S., L.R.C.P., 14, Wimpole Street, W. 
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Hersurn, W. A. F., M.A., B.Ed., Director of Education, Education 
Offices, Wellington Square, Ayr. 

Herrrorb, Erutps B. M., M.B., B.Sc., 19, Redlands Road, Reading. 

Hicusns, W. L., 3, Central Buildings, Westminster, S.W. 1. 

Hicks, Prof. G. D., M.A., Ph.D., 9, Cranmer Road, Cambridge. 

Hitpa, Sister Marrm, Notre Dame, Dowanhill Training College, Glasgow. 

Hi, J. C., M.Sc., 56, Bushwood Road, Kew Gardens, Surrey. 

Hinewuey, Rev. R. H., B.A., 

Horrntt, Prof. R. F. A., M.A., B.Sc., The University of the Witwatersrand, 
Johannesburg. 

HoLiLANDER, BERNARD, M.D., 57, Wimpole Street, W. 1. 

Hott, Miss M. 


.l.Ae. Horn, Toomas, M.A., B.Ed., 17, Wilton Road, Edinburgh. 


Hopxins, Dr Pryns, M.A., 36, Rue Chardon, Lagache, Paris, France. 

HorsFat, Miss T. E. P., B.Litt. (Oxon.), 1, Belbroughton Road, Oxford. 

Howarzp, C. C., B.A., B.Sc., 37, Walsingham Road, Enfield. 

Howney, R. A., 51, Tavistock Square, W.C. 1. 

Howe, Eric, M.R.C.S., L.R.C.P., 1, The Woodlands, London Road, Harrow- 
on-the-Hill. 

Howtn, Mrs M., 8, Middleby Street, Edinburgh. 

Huaatns, Miss L. M., Nurses’ Home, Brompton Hospital, Fulham Road, 
S.W. 3. 

Hueues, A. G., Ph.D., B.Sc., M.Ed., 45, Harvard Road, Isleworth. 

Hucuzs, D. E. R., Fron Dég, Mold, N. Wales. 

Huauss, Mrs E. H., B.A., 45, Harvard Road, Isleworth. 

Hueues, Miss M., B.Sc. ,; 

Hung, Miss G., M.A., 7, Holborn House, Baldwin’s Gardens, Grays Inn Road, 
WC. 

Houtcutson, Dr Arice M., 28, Wimpole Street, W. 1. 

Horton, DrL. F., B.A., M.R.C.S., L.R.C.P., Resident Quarters, Charing Cross 
Hospital, W.C. 2. 

Inman, WiiurAm S., M.B., 22, Clarendon Road, Southsea. 

Isaacs, N., 54, Regent’s Park Road, N.W. 1. 

Isaacs, Mrs §., M.A., 54, Regent’s Park Road, N.W. 1. 

JACKSON, Miss A. M., M.A., Torrington, 48, Pollards Hill East, Norbury, 
S.W. 16. 

James, G. Wm B., M.D. (Lond.), The Lawn, Hillingdon, Middlesex. 

James, H. E. O., B.A., The University, Manchester. 

JEFFREYS, HAROLD, M.A., D.Sc., St John’s College, Cambridge. 

Jerrreys, M. V. C., M.A. (Oxon.), Armstrong College, Newcastle-on-Tyne. 

JENKIN, Miss AnnIE M., B.A., 78 Alleyn Road, Dulwich, 8.E. 21. 

JouNstTon, Miss Katuerine L., M.A., Maria Grey Training College, Salisbury 
Road, N.W. 6. 

Jonszs, B. P., B.A., 15, Denmark Avenue, 8.W. 19. 

Jonzs, E., M.D., M.R.C.P., 81, Harley Street, W. 1. 

J eit at E., The Frogmore Mentally Defective School, Wandsworth, 

Jones, Miss E. W., B.A., 2, Fordington Road, Highgate, N. 6. 

Jonzs, Miss V. G. A., B.A., 3, Holly Lodge Gardens, West Hill, Highgate, N. 6. 

JosEpPH, Miss C. M., 81, Holland Park, W. 11. 

Kay, J., B.Sc., 139, Victoria Road, Old Charlton, S.E. 7. 

Kay, L. J., 42, Wilson Street, E. 14. 

Kayes, M., M.A. 

Keatinen, M. W., M.A., Tommy’s Heath, Boar’s Hill, Oxford. 

Ketty, Smmon, B.Sc., M.R.C.S., L.R.C.P., 69, Dickenson Road, Rusholme, 
Manchester. 

Kemp, Peter, M.A., B.D., 6, Minard Road, Partickhill, Glasgow. 

Kernnepy-Fraser, Davin, M.A., B.Sc., Jordanhill Training College, Chamber- 
lain Road, Glasgow. 
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Kennets, J. H., M.A., Ph.D., The Homestead, Clynder, Dumbartonshire. 
Kent, A. F. Stanuey, M.A., D.Sc., Holm Ray, Iron Acton, Glos. 

Kerr, R. B., M.A., B.Ed., 45, Melville Street, Portobello, Edinburgh. 
Kiicour, Joun, M.A., B.Ed., 98, Nether Street, Kirkcaldy. 


. Kiwmtins, C. W., M.A., D.Sc., National Liberal Club, Whitehall Place, 


S.W. 1. 

Kine, Miss E. M., B.A., The University, Sheffield. 

Kine, Rev. J. Lnyouster, Heythrop College, Chipping Norton, Oxford. 

Krexan, F. B., B.A., 16, Denning Road, Hampstead, N.W. 3. 

KITTERMASTER, Rev. D. B., M.A., Grove Hill House, Harrow. 

deca Moles ADRIAN B., 32, The Pryors, East Heath Road, Hampstead 

eath. 

Kuerry, Mrs Menants, 930, Linden Gardens, W. 2. 

Knicut, A. R., M.A., The University of Aberdeen, Aberdeen. 

Korn, Morris, 101, Canfield Gardens, N.W. 6. 

Kornervup, Miss H. E., B.A., c/o F. 8S. MecVitie, 15, New Street, Bishops- 
gate, H.C. 2. 

Krauss, R. A., M.D., D.Se., Norwood, Kinghorn. 

Lape, R. MacDonaup, M.B., Ch.B., 395, Coventry Road, Small Heath, 
Birmingham. 

Latrp, Miss IsaBet M., M.A., B.Ed., 22, Dudley Gardens, Edinburgh. 

Larrp, Prof. J., Powis Lodge, Old Aberdeen. 

Lay, Mrs D. M., The Dept. of Fine Art, Armstrong College, Newcastle-on- 
Tyne. 

Laveuer, J. H., Ravenscar, Sedgley Road, W. Tipton, Staffs. 

Lavin, C. R., M.D., Sc.D., Lagasca No. 64, Madrid, Spain. 

Lawrence, Miss E., B.Sc. (Econ.), c/o Mrs §. Isaacs, 54, Regent’s Park Road, 
N.W. 1. 

Laycoook, 8. R., M.A., B.Ed., Ph.D. (Lond.), University of Saskatchewan, 
Saskatoon, Saskatchewan, Canada, 

Lr Gros Crark, F., B.A: (Oxon.), 19c, Eagle Street, Holborn, W.C. 1. 

Ln, K., Old House, Ashley Heath, Hale, Cheshire. 

Levert, Miss J. M., 12, Victoria Crescent, Glasgow, W. 2. 

Lewis, E. O., B.A., D.Sc., M.R.C.S., L.R.C.P., 29, Highbury New Park, 
Highbury, N. 5. 


. Lewis, H. R., B.A., 11, Upper Phillimore Gardens, W. 8. 


Lewis, Miss M. G., 16, Gordon Street, W.C. 1. 

Limpenny, Mrs E. M. F., Ruby Street (Infants) L.C.C. School, N. Camber- 
well, S.E. 15. 

Ling, Wriii1am, M.A., Mount Allison University, Sackville, New Brunswick, 
Canada. 

Luovp, H., Dol-Eglwys, Builth Wells, Breconshire. 


. Luoyp-Davizs, Miss M. H., M.A., Fairfield, Brimstage, Wirral], nr Birkenhead. 


Lopes, Miss J., M.A., Lane End, Harpenden, Herts. 

Lorratn-Smiru, Miss I., M.A., H.M. Inspector of Factories, Prudential 
Buildings, Grey Friars, Leicester. 

Lorain, A. J. D., 9, Coates Gardens, Edinburgh. 

Loupon, Rey. Alexander, M.A., B.D., The Manse, Falkirk. 

Lovz, Wm H., M.A., Rowanbank, Craigendoran, Helensburgh, Dumbarton- 
shire. 

Low, Miss B., B.A., 13, Guilford Street, W.C. 1. 

LowENFELD, Miss M. F. J., M.R.C.S., L.R.C.P. (Eng.), 46, Queen Anne 
Street, W. 1. : 


. Lowson, J. P., M.A., M.D., University of Queensland, Brisbane, Australia. 


LumspEn, Jamus, M.A., B.Ed., Moray Hofise School, Canongate, Edinburgh. 

Luwuiss, Miss B. A., B.A., 80, Ladbroke Road, W. 11. 

Macauuey, Miss E., M.A. (Oxon. and Birmingham), 7, Prospect Street, 
Exeter, Devon. 


Macseru, Arson N., M.B., B.S. (Lond.), 39, Mecklenburgh Square, W.C. 1. 
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Maczg, C. A., M.A., The Psychological Dept., The University, St Andrews, Fife. 

Macerecor, Dr, Homerton College, Cambridge. 

Maoxay, R. J., B.A., 23, Bloomsbury Square, W.C. 1. 

Macxenzis, Mrs., M.A. (Oxon.), Bethlem Royal Hospital, London, 8.E. 1. 

MacKenzip, Sir W. L., M.A., M.D., 14, Belgrave Place, Edinburgh. 

Macxts, Joun, M.A., B.Sc., 19, Beresford Avenue, Leith. 

MacgintosH, Miss, Inverclay, 38, Coleshill Street, Sutton Coldfield, nr 
Birmingham. 

MacLzop, J., 177, Hill Street, Glasgow, C. 3. 

Macnaventon, Mrs D. A., Forum Club, 6, Grosvenor Place, 8.W. 1. 

Maontven, Anaus, M.B., Ch.B., D.P.M., Craig House, Morningside, Edin- 
burgh. 

Meee Angus, 13, Willoughby Road, Hampstead, N.W. 3. 

MacTaca@art, Dr M. M., M.A., B.Ed., 333, Holly Lodge Mansions, Highgate, 
N. 6. 

Maxuzaneat, M. H., B.A., University, Edmund St, Birmingham. 

Mantey, Miss M. M., 36, Cranley Gardens, S.W. 7. 

Manninea, W. E., 18, Sunnymead Road, Roehampton, S.W. 15. 

Mannine, W. H. O’N., M.A., 11, Carlton Mansions, Portsdown Road, W. 9. 

Maries, EDWARD DE, 102a, Westbourne Grove, W. 2. 

Mark, H., St John’s College, Agra, U.P., India. 

MarsbDgEwn, R. E., B.Sc., 45, Milton Avenue, Wellsway, Bath. 

Marsuuain, T. P. 

Martin, O. S., M.R.C.S., L.R.C.P. 

Marruew, D., M.B., Ch.B., Redgarth, 11, Rockfield Crescent, Dundee. 

McALEexanpER, Mrs Utysssrs G., Maxhaven, Newport, Oregon. 

McAtrinez, W., L.C.R., 5, Clifton Place, Glasgow, W. 

McCartuy, Rev. RapHart C., 8.J., Ph.D., St Louis University, St Louis, 
Mo., U.S.A. 

McCieLianp, Wm, M.A., B.Sc., B.Ed., 16, Douglers Terrace, Broughty Ferry. 

McCourpy, Dr J. T., Corpus Christi College, Cambridge. 

McDonatp, Miss E. (Sister Elizabeth), Notre Dame Secondary School, 
17, Victoria Circus, Dowanhill, Glasgow. 

MoFaruane, Miss M., Ph.D., 238, North Hill, Highgate, N. 6. 

MoGowan, H., 12, Allerton Road, Southport. 

McKenziz, Rev. J., M.A., Wilson College, Bombay. 

Mzars, W. G. A., M.A., High School, Germiston, South Africa. 

Me son, G. H., M.D., 102, Alcester Road, Moseley, Birmingham. 

Menpzrs, R. J. F. 

Menon, M. P. Kusava, M.B., B.Ch., St Winifred’s, 7, Church Street, 
Edmonton, N. 9. 

MeERrcIER, Miss WINIFRED, Whiteland’s College, Chelsea, S.W. 3. 

MESSENGER, Rev. Ernest, North Lodge, Poles, Ware, Herts. 

Messrer, ANDREW, M.B., B.Sc., Medical Officer of Health, Leamington-on- 
Tyne, Northumberland. 

Messer, W. J., M.Sc., 135, New Road, Chingford, E. 4. 

MioHak1, Miss M., B.A., LL.B., 27, Sandringham Road, Golders Green, N.W. 

Me GrorcE H., D.Se., Burlington, Richmond Road East, New 

arnet. 

Mitur, Miss E., 31, Pemberton Gardens, N. 19. 

Mier, E., M.A., M.R.C.S., L.R.C.P., 28, Wimpole Street, W. 1. 

Mier, Prof. E. M., University of Tasmania, Hobart, Tasmania. 

Miter, H. C., M.A., M.D., 146, Harley Street, W. 1. 

Mitts, Prof. A. E., c/o Librarian, Fisher Library, University of Sydney, 
Sydney, Australia. © 

Minty, Miss A., B.A., St George’s Court, Bourneville, Birmingham. 

MircHeE1, T. W., M.D., Hope Cottage, Hadlow, Kent. 

Money-Kyrtz, R., Ph.D. B.A. (Camb.), Whetham, Calne, Wilts. 

Moraan, G. D., Maydene, Alexandra Road, Farnborough, Hants. 
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con Soe Prof. G. Luoyp, LL.D., F.R.S., 79, Pevensey Road, St Leonards- 

on-Sea. 

Mostyn, Capt. J., M.A., Deerslea, Broadway, Llandrindod Wells. 

Mowat, Gzo., M.A., B.Ed., Ed. Dept., Moray House, Edinburgh. 

Moxon, C., M.A., 490, Post Street, San Francisco, California, U.S.A. 

Morr, A., M.A., B.fc., Ph.D., 18, Sydney Terrace, Edinburgh. 

Munpay, Miss Rosz E., Darenth Colony Schools, Dartford, Kent. 

Munro, M. S., M.A., B.Ed., National Inst. Ind. Psychology, Aldwych 
House, W.C. 2. ‘ 

Murray-Lyon, T. M., M.D., 46, Palmerston Place, Edinburgh. 

Movrtt, Capt. G. 8., I.M.S., Lattice Bridge Road, Adyar, Madras, S., S. India. 

Muscro, Mrs B., Neots Avenue, Potts Point, Sydney, Australia. 


M.E.I.Ae. Myzrs, C. §., M.D., Sc.D., F.R.S., 5k, Montagu Mansions, W. 1. 
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Netmson, R. M., Whit. Exhib. M.I.Mech.E., Atlantic Chambers, 45, Hope 
Street, Glasgow, C. 2. 

Nevitt, Miss E. Mmprep, Oakington, The Ridgeway, Enfield. 

Newsy, Miss C. R., B.A., S.Th., St Christopher’s College, Blackheath, S.E. 

NeEwooms, Miss E. J., 1, Grosvenor Road, Hyde Park, Leeds. 

Newcombe, Miss M., B.A., 52, Northway, N.W. 11. 

Nicotz, Mavricz, M.D., 146, Harley Street, W. 1. 

Nixon, J. C., M.B., Plympton House, Plympton, S. Devon. 

Nose, Rate A., M.B., Ch.M., Harley, 143, Macquarie Street, Sydney, 
N. 8. Wales, Australia. 

Norman, Mrs E., Bruton House, Mortimer West, Reading. 

Norton, Flight-Lieut. F. A., M.Sc. (Cantab.), A.M.I.Mech.E., M.I.Ae.E., 
R.A.F., c/o Air Ministry, Kingsway, W.C. 

Nowy, Prof. T. P., M.A., D.Sce., London Day Training College, Southampton 
Row, W.C. 1. 

Oak Ey, C. A., B.Sc., Ed.B., 99, Fellowes Road, Hampstead, N.W. 3. 

Oats, D. W., M.A., F.C.P., Aelybryn, 13, Dewsland Park Road, Newport, 
Mon. 

O’Connor, Miss N. M., M.A. (Oxon.), 11, Cavendish Square, W. 1. 

O’DonneEt, S. P., I.C.8. 

Oapen, C. K., M.A., 10, King’s Parade, Cambridge. 

OtpHAmM, Mrs, 16, St James’s Square, Bath. 

Orway, Rev. Arnotp H., M.A., The Presbytery, 3, Collington Street, 
Beeston, Notts. 

Owen, Joun, M.A., Training Coliege, Caerleon, Mon. 

Oxsprina, J. H. ParKer-, B.Sc., Wattville Road Senior School, Handsworth, 
Birmingham. 

Ozanne, Mrs Mary, Lobswood, South Hill Avenue, Harrow. 

Ozanne, Lt.-Col., Lobswood, South Hill Avenue, Harrow. 

PatttHorPE, Dr Grace, M.B., B.S.Durham, 71, Harley Street, W. 1. 

Parmer, H. M., B.A., M.R.C.S., L.R.C.P., Swaylands, Penshurst, Kent. 

Parmns, Rev. FERNANDOM.,S.J., Ph.D., D.D., Prof. in Psychology, Laboratorio 
Psicologico del Collegio Maximo de S. Ignacio, Sarrié, Barcelona, Spain. 


. Parsons, J. H., F.R.S., D.Sc., F.R.C.S., 54, Queen Anne Street, W. 1. 


PatERSON, Miss A. T., M.A., B.Ed., 10, Crown Circus, Glasgow. 
Parrutto, Dr Constance IsoBeEL, 144, Harley Street, W. 1. 

Payne, Dr Sytvz, M.B., B.S. (Lond.), 143, Harley Street, W. 1. 
Puar, Prof. T. H., B.Sc. 18, Chatham Grove, Withington, Manchester. 
Pearson, F. J., M.Sc., Briarfields, Theydon Bois, Essex. 

Penrose, L. S., M.A., Oxhey Grange, Watford, Herts. 

Perxins, Rev. F. H., 39, College Road, Moseley. 

Pryton, Miss E., Littleton House School, Girton, Cambridge. 
Puewan, Rev. Dr G. B., St Michael’s College, Toronto, 5, Canada. 
Puitires, G. E., M.A., D.Sc., The Special School, Glenfield, N.S.W., Australia. 
Pures, H., 141, Stockwell Park Road, S.W. 9. 

Puruirs, Miss M., The Hostel, County Training College, Crewe. 
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Putte, Rev. Howarp L., B.A., 77, St Julian’s Farm Road, West Norwood 
S.E. 27. 2 

Purtport, Miss A. J., 19, Ostade Road, Upper Tulse Hill, 8. W. 2. 

Puruporr, 8. J. F., B.Sc., Wick Drive, Wickford, Essex. 

PickrorD, G. H., B.A., Holly Bank, 195, Dudley Hill Road, Bradford. 

Prcxrorp, R. A., M.A., Dept. of Psychology, The University, Glasgow. 

Prrt-Rivers, Capt. G., Manor House, Hinton St Mary, Dorset. 

Prrts, Miss M., B.A., 16, Palmerston Road, N. 22. 

PorisHux, Mrs‘P. L., 21, Torrington Park, N. Finchley, N. 12. 

Porter, T. L. D., B.A., B.Se., 162, Coventry Road, Ilford. 

Portrncer, Rev. W., M.A., 21, Broompark Drive, Dennistoun, Glasgow, 
E.1. 

Ports, Dr W. A., 118, Hagley Road, Edgbaston, Birmingham. 

PraGcasam, A. G., B.A., 1, Blake Road, Colombo, Ceylon. 

Preppy, Miss, 38, Martell Road, E. Dulwich, 8.E. 21. 

Pricg, Miss L. E., 12, Bentinck Terrace, N.W. 8. 

Punnett, Miss, London Day Training College, Southampton Row, W.C. 1. 

PurusHortram, T. A., c/o Psychological Laboratory, University College, 
W.C. 1. ~ 

Quancg, F. M., Ph.D., University of Saskatchewan, Saskatoon, Saskatche- 
wan, Canada. 

RavcouyFFE, HE. J. D., M.A., 37, Gt Ormonde Street, W.C. 1. 

Raz, J. Burnett, M.D., Ch.B., 82, Harley Street, W. 1. 

Ramsey, Mrs L. C., M.A., Hoop Chambers, Bridge Street, Cambridge. 

RANKIN, Miss Maser I., M.A., B.Ed., B.Sc., 1794, Cumbernauld Road, Miller- 
ston, Glasgow. 

RapPHAaEL, Mrs W., B.Sc., 6, Allen Mansions, Allen Street, W. 8. 

Rawson, Miss H. L. C., B.A., 105, Headingley Mount, Leeds. 

Reap, A. C., M.A., 8, Joubert Mansions, King’s Road, Chelsea. 


. Rezap, Prof. C., Woodlane, Birmingham Road, Solihull, Warwickshire. 


Reap, C.8., M.D., 71, Harley Street, W. 1. 


. Recoxirt, Miss E. C., 9, Old Square, Lincoln’s Inn, W.C. 2. 


Reuss, J. R., M.A., M.D., 14, Wimpole Street, W. 1. 


. Reeve, L. R., 11, Crescent Way, Brockley, S.E. 4. 


REYNELL, W. R., M.D., M.R.C.P., 87, Harley Street, W. 1. 

Ricwarps, Miss G. A., 6, Greycoat Gardens, Westminster, S.W. 1. 

Ricwarpson, Dr Lewis Fry, F.R.S., F.Inst.P., Dunscore, Castlehead, 
Paisley, Scotland. 

RickMAN, JOHN, M.A., M.B., B.Ch., 37, Devonshire Place, W. 1. 

Rippocu, G., M.D., 16, Devonshire Place, W. 1. 

RieGa, R. M., M.R.C.8., L.R.C.P., 31, Wimpole Street, W. 1. 

Riviere, Mrs J., 3, Stanhope Terrace, W. 2. 

Roserts, Miss G. H., B.Sc., 1, Wilton Terrace, S.W. 1. 

Roserts, Mrs Ursvxa, B.A., 19, Woburn Square, W.C. 1. 

RopeErtson, A., M.B. (Edin.) 

Seema Prof. G. M., M.D., Tipperlinn House, Morningside Place, Edin- 

urgh. 

RoBERTsoON, J. Boyp, 

Rosrnson, Prof. A., M.A., D.C.L., Observatory House, Durham. 

Rosrnson, Miss D. F., 2, Gloucester Crescent, Regent’s Park, N.W. 1. 

Rosrnson, Miss M. E., 1, Holmbury View, Upper Clapton, E. 5. 

Rosinson, W., M.B., D.P.M., Ch.B., City of London Mental Hospital, nr 
Dartford, Kent. 

Rover, T. A., B.A., 47, Gt Ormonde Street, W.C. 

Roxer, Prarmr, M.Sc., 122, Stamford Street, S.E. 1. 

Ross, Miss E. L. 8., M.A., B.Ed., Education Office, Council House, Margaret 
Street, Birmingham. 

vest ea R. T., M.A., D.Phil., c/o Overseas Club, Park Place, St James’s, 
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Ross, James S., M.A., B.Se., Westminster College, 130 Horseferry Road, 
Westminster, S.W. 1. 
Ross, T. A., M.D., M.R.C.P.E., The Cottage, Swaylands, Penshurst, Kent. 
Shea B.8., J.P., The Technical Library, Messrs Rowntree & Co., Ltd. ; 
ork. 


M.H.1.Ae. Rusx, R. R., M.A., Ph.D., 14, Crown Gdns., Glasgow, W. 
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Rusk, Rev. W. M. R., M.A., B.D., Ph.D., Hope Park Manse, 25, Fountainhall 
Road, Edinburgh. 

RussELL, J. B., B.Sc., Southend House, Bury St Edmunds, Suffolk. 

Sawatr, Manasor, M. I., 104, Charing Cross Road, W.C. 2. 

Sarp, M. Mazmar, M.Sc., University, Edmund Street, Birmingham. 

Sarputag, M.A., Ph.D., Kucha M. Asadullah Vakil, Amritsar, India. 

Satter, Miss H. pz G., The Crown House, Newport, Essex. 

SamuEL, Miss E. A., M.A., B.Ed., 43, East Trinity Road, Edinburgh. 

Sanpon, Frank, M.A., 5, Huddleston Road, Tufnell Park, N. 7. 

Sawpon, E. W., M.A., B.Se., Kings Mead, Selly Oak, Birmingham. 

Saxsy, Miss I. B., D.Sc., 21, Y Groes, Rhubina, Cardiff. 

Sa Mrs Evetyn Nevitxe, L.R.C.P. & 8. (Ed.), 6, Albany Terrace, 

Waals 

Scauzs, W. T., 32, Kelvin Road, Highbury Park, N. 5. 

ScHituer, F. C. 8., M.A., D.Se., Corpus Christi College, Oxford. 

Scarier, L. C., B.A., 36, Bentley Road, Sefton Park, Liverpool. 

ScHonexL, F. J., B.A., 36, Harvey Road, Hornsey, N. 8. 

ScorrsBy-JacKkson, Miss M., M.D., B.S., 86, Harley Street, W. 1. 

Scott, Miss E., B.A., Education Dept., The University, Edmund Street, 
Birmingham. 

Scort-MaxwELL, J. M., B.Se., M.I.E.E., Branscroft, Rookfield, Renfrewshire. 

SEARL, Miss M. N., 16, Gordon Street, W.C. 1. 

SEDGWICK, RUSSELL, 3, Clifton Hill Studios, N.W. 8. 

SELIGMAN, Prof. C. G., M.D., F.R.S., Court Leys, Toot Baldon, Oxford. 

SELwoop, Ernest H., M.A., B.Sc., 2, Grove Park Avenue, E. 4. 

Sen, Mrs H., 112, Gower Street, W.C. 1. 

Szmnnett, Miss M., 90a, Fielding Road, Bedford Park, W. 4. 

SERGEANT, Miss F. I., The Training College, Derby. 

Srymovr, A. H., B.Sc., National Institute of Industrial Psychology, Aldwych 
House, W.C. 2. 

Saanp, A. F., M.A., 1, Edwardes Place, Kensington, W. 8. 

SHARPE, Miss E., 16, Gordon Street, W.C. 1. 

SHarpsz, Mrs M. I., M.Sc., 6, Addison House, Grove End Road, St John’s 
Wood, N.W. 8. 

Suaw, G. B., 4, Whitehall Court, S.W. 1. 

SHEEHAN-DARE, Miss H. M., B.A., 39m Linden Gardens, W. 2. 

SHENDARKAR, D. D., B.A., B.T., 5, Corennie Road, Tufnell Park, N. 19. 

SHEPPARD, Miss Emmy A., 62, Chudleigh Road, Brockley, S.E. 4. 

SuppparpD, Dr W. F., Cadrona, Berkhamstead. 

SHERRINGTON, Prof. Sir C. S., M.D., P.R.S., The Physiological Laboratory, 
Oxford. 

Surg, Rev. Prof., M.A., 24, St Kevin’s Park, Dartry Road, Dublin, Ireland. 

SHIVAPRAKASAM, K., 84, Boundary Road, N.W. 8. 

SHRUBSALL, F. C., M.D., 15, Well Walk, Hampstead, N.W. 3. 

Suumins, Miss C. A., 19, Woburn Square, W.C. l. 

Smmpson, Mrs L. E., B.A., Education Dept., University, Edmund Street, 
Birmingham. 

Sxrimsutre, Miss L. D., 55, Hanover Road, Willesden, N.W. 10. 

Sricut, D., M.B., Ch.B., McGill University, Montreal, Canada. 

Stocomssz, C. S., B.Sc., Ph.D., Boston Elevated Railway, York Square 
Buildings, Boston, U.S.A. 

Smatt, Miss C. W., M.A., 50, Roslea Drive, Dennistoun, Glasgow. 

Smita, F., M.A., 32, Swan Lane, Bolton. 
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Smrru, Prof. F., University College, Newcastle. 

Sorry, G. E., 201, Stanley Park Road, Carshalton, Surrey. 

Smiru, G. W., M.B., Ch.B., Wyke House, Isleworth, Middlesex. 

Smit, J. W. D., M.A., 27, Herriet Street, Glasgow. 

Smiru, Miss M., 37, Abbey Gardens, St John’s Wood, N.W. 8. 

Smiru, M. H., M.A., M.D., H.M. Prison, Birmingham. 

Smiru, Miss P. WoopHam, M.A., Maria Grey Training College, Brondesbury, 

.W. 6. 

Smrru, Rev. T. Grieg, M.A., Warley Vicarage, Halifax. 

Snow, A. J., 2020, Sherman Avenue, Evanston, Illinois, U.S.A. 

Snowpen, E. N., M.B., M.R.C.S., L.R.C.P., 21, New Cavendish Street, 
W. 1. 

Sparing, Miss L. C., Municipal Training College, Cottingham Road, Hull. 


. SPEARMAN, Prof. C., Ph.D., LL.D., F.R.S., 71, Kensington Gardens Square, 


W. 2. 

SprenceE, Miss N. 

Sprott, W. J. H., B.A., 29a, Clumber Street, Nottingham. 

Sranrorp, R. J., M.A., National Institute of Industrial Psychology, Aldwych 
House, W.C. 2. 

StratHam, H., M.B., B.Ch., M.R.C.S., L.R.C.P., 31, Christchurch Road, 
Bournemouth. 

STEBBING, Miss L. 8., M.A., 27, Belsize Park, N.W. 3. 

SrrepHen, A. L., 50, Gordon Square, W.C. 1. 

SrrepHENsonN, ARTHUR, B.Se., New Modderfontein Gold Mining Co. Ltd., Mine 
Office, P.O. van Ryn, Transvaal, Africa. 


M.E.I.Ae. Stoppart, W. H. B., M.D., F.R.C.P., Harcourt House, Cavendish Square, 
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Sroppart, Mrs W. H. B., Harcourt House, Cavendish Square, W. 1. 

Stoxoxr, Miss Berry, 61, Westbourne Terrace, W. 2. 

Srort, Miss Mary B., B.A., 40, Priory Gardens, Highgate, N. 6. 

Strout, Prof. G. F., LL.D., F.B.A., Craigard, St Andrews, Fife. 

Stow, Miss Lucy, Training College, Ripon. 

SrracHby, Jamus, B.A., 41, Gordon Square, W.C. 1. 

Strauss, E. B., B.M., B.Ch., B.A. (Oxon.), M.R.C.P. (Lond.), 47, Welbeck 
Street, W. 1. 

STREETEN, Mrs C. F. 

STREETER, Rev. Canon, M.A., D.D., Queen’s College, Oxford. 

Stupmay, Miss L. G.,13, Upper Park Road, Hampstead, N.W. 3. 

Sturt, Miss M., B.A., 14, Poulton Square, Chelsea, S.W. 3. 

SUTHERLAND, Capt. H. E. G., M.A., B.Ed., 31 Duddingston Park, 
Portobello, Edinburgh. 

SUTHERLAND, J. D., B.Sc., B.Ed., 16, Dalziel Place, Edinburgh. 

Surris, I. D., M.B., B.Ch., F.R.S.P.S., Kenlaw House, Colinsburgh, Fife. 

Tansey, Prof. A. G., M.A., F.R.S., Grove Cottage, Grantchester, Cambridge. 


.Ae. Taytor, Miss N. G. R., Avery Hill College, Eltham, S.E. 9. 


Taytor, 8S. E. W., M.Sc., Toynbee Hall, Commercial Street, E. 1. 

TERRY, Miss Erza M., 20, Manchester Street, Manchester Square, W. 1. 
Tuomas, Miss B., 9, Lansdowne Crescent, Cheltenham. 

Tuomas, F. C., B.Sc., 58, Birley Road, Whetstone, N. 20. 

Tuomas, Dr G., 382, Bearwood Road, Smethwick, Birmingham. 

THomas, Rev. J. M. Luoyn, 47, Frederick Road, Edgbaston, Birmingham. 


. TxHomas, Miss Maup Tuson, 2, Brondesbury Park, N.W. 6. 


Tuomas, Dr Rers, Rampton State Institute, Retford. 

THomson, Miss Eprra, M.A., B.Ed., 145, Dalkeith Road, Edinburgh. 
Tuomson, Prof. G. H., D.Se., Ph.D., The University, Edinburgh. 
THomson, H. T., M.D., 13, Lansdowne Crescent, Edinburgh. 
TuHomson, Miss J. R., M.A., The Training College, Derby. 

Tuomson, R. G. 5, Lincoln House, Dartmouth Park Hill, N.W. 5. 
THompson, J. R., D.Se., Education Dept., University, Sheffield. 
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THORBURN, J. M., University College, Cathay’s Park, Cardiff. 

Tuorp, Sipney Benson, B.A., 44, Claygate Road, West Ealing, W. 13. 

THoutsss, R. H.,M.A., Ph.D., Psychological Laboratory, University, Glasgow. 

Tippery, T. G., M.A., 16, Tyson Road, Forest Hill, 8.E. 23. 

Tippat, J. A., M.R.C.S., L.R.C.P. 

Totpurt, A., M.D., 93, The Headlands, Kettering. 

Tompkins, A. G., Hutcombe Hotel, Taunton, Somerset. 

Torrancg, W. G., B.A. (Lond.), Holmewood, Uttoxeter, Stafford. 

TownsEnD, Miss St Crate, North House, Northwood, Middlesex. 

TrecEar, W. T., B.A., 29, Anglesea Road, Ipswich. 

TREMELLEN, Dr, 7, Buckingham Palace Gardens, S.W. 1. 

Trimet Ee, Dr Oris C., M.S., Ph.D., Dept. of Education, Bradley Polytechnic 
Inst., Peoria, Illinois, U.S.A. 

TURNBULL, PETER Mortimer, M.B., Mental Hospital, Caterham, Surrey. 

TuRNER, Miss J., B.A., 14, Endsleigh Street, W.C. 1. 

Turton, Miss W., 18, Hanover House, Regent’s Park, N.W. 1. 

TweEntyman, A. G., 6, Stanhope Gardens, Highgate, N. 6. 

TyprEMAN, Miss M. M., B.A., 60, King’s Road, Wimbledon, S.W. 19. 

TYRRELL, Miss B. D., 170, Holland Road, W. 14. 

Urwick, Major L., M.A. (Oxon.), Les Mayens, Petit Saconnex, Geneva, 
Switzerland. 

VALENTINE, Prof. C. W., M.A., D.Phil., Greenland House, Greenland Road, 
Selly Park, Birmingham. 

Vanck, Rev. Dr J. G., M.A., Ph.D., Little Priory, Kimpton, Herts. 

Vaucuan, Mrs C., Courtfield, Ross, Herefordshire. 

Vernon, H. M., M.A., M.D., 5, Park Town, Oxford. 

VERNON, Miss M. D., M.A., Psychological Laboratory, Cambridge. 

VicKERS, WILFRED, M.Sc., M.Ed., Orchardlea, Ashford Road, Bearsted, near 
Maidstone. 

Wacr, Ricoarp Henry, M.B., C.M. (Aberd.), Millbrook, Milford Lane, 
Highgate, N. 6. 

Wart, Miss M. H., 48, Featherstone Street, Roker, Sunderland. 

Waker, N. T., M.A., Hd.B., Ph.D., Dept. of Education, University, 
Aberdeen. 

Watuas, Prof. G., M.A., 38, St Leonard’s Terrace, Chelsea, S.W. 3. 

Watters, Miss Exsa H., B.A., 26, Clonmel Road, Teddington, Middlesex. 

WatTERFALL, Miss E. A., Ashgrove, Trinity Road, Darlington. 


. Warktns, Prof. S. H., M.A., Phil.D., University College, Exeter. 
-Warrts, Capt. A. E., M.A., H.Q. 3rd Division, Bulford Camp, Wilts. 


Wess, E., D.Sc., Berwyn, Totteridge, N. 


. WezserR, Miss H. M., 6, Taviton Street, Gordon Square, W.C. 1. 


WEBLEY, T. J., B.A., The College, Caerleon, Mon. 

Wepexck, JAcK, B.Sc., 135, Clapham Road, 8.W. 9. 

Wetcu, H. J., 1-4, Great Tower Street, E.C. 3. 

West, R. P. H., B.A., The Central School, Rosettenville, Johannesburg, 
South Africa. 

Wuaprton, Miss E. A., M.R.C.S., L.R.C.P., Withyham, Sussex. 

Wuexter, Miss E. C., B.A., 7, Holborn House, Baldwin’s Gardens, Grays Inn 
Road, W.C. } 

Wueeter, Prof. O., D.Sc., University College, Cathays Park, Cardiff. 

Wurtz, R.S., M.I.E.E., 13, Holly Lodge Gardens, West Hill, Highgate, N.6. 


e. Wurrn, H. D. Jenntnes, M.A., Ph.D., 41, Gower Street, W.C. 1. 


Wuuire, Mrs J., D.Sc., Auto-Education Institute, 46, Great Russell Street, 
W.C. 1. 

Wurtrne, G. E. T., B.Sc., 4, Valley Road, Erith, Kent. 

Wuxss, G. A., M.D., 120, Trinity Road, Handsworth, Birmingham. 

WILKINSON, Miss E., Neuadd Went, Training College, Barry, Wales. 

Wiuu1ams, A. C., D.P.H., M.R.C.S., Crindledyke, 4, Coombe Road, Croydon. 

WiuuraMs, Miss Beryi, Tamjmarian, 34, Trinity Road, Llanelly. 
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Wru1ams, Rev. C. V., M.A. (Cantab), Auchingramont Manse, Hamilton, 
Lanarkshire. 

Wru1aMs, Lady, 47, Eaton Place, 8.W. 1. 

Wisoy, A. C., M.R.C.S., L.R.C.P., 27, Nottingham Place, W. 1. 

Witson, D. R., M.A., H.M. Deputy Chief Inspector of Factories, Home 
Office, S.W. 1. 

Wuson, E. A., M.D., 10, Bloomsbury Square, W.C. 

Wuson, J. H., M.Ed., M.Sc., 97, Springfield Road, Brighton. 

WittsHire, J., M.R.C.S., L.R.C.P., Wayside, Princes Risborough, Bucks. 

Wimms, J. H., M.A., B.Sc., Goldsmith’s College, New Cross, S8.H. 14. 

Wispom, ALFRED, B.A., B.Sc., London, 66, Ellesmere Road, Chiswick, W. 4. 


. Woutucemuts, A., D.Sc., Rutland Lodge, May’s Hill Road, Shortlands, Kent. 


Wotr, Prof. A., M.A., D.Litt., 57, Thurleigh Road, Wandsworth Common, 
S.W. 12. 

Wo ters, A. W., M.A., Reading University, Reading. 

Woop, Miss M. H., The Cambridge Training College for Women, Wollaston 
Road, Cambridge. 

WoopHtLt, Miss Z. M., Narton Park, nr Tewkesbury, Worcestershire. 

Woops, Miss A., St Ives, Cross Path, Radlett, Herts. 

Wricut, Miss E., 45, Highbury New Park, N. 5. 

Wriaut, G. G. N., M.A., B.Ed., Dept. of Adult Education, University College, 
Nottingham. 

Wricut, M., M.D., 86, Brook Street. Grosvenor Square, W. 1. 

Wyatt, 8., M.Ed., Wycroft, Eccles Road, Chapel-en-le-Frith, Derbyshire. 

Wyunn-J bslon Lu., M.A., Ph.D., Psychological Department, University of 
Leeds. 

Yates, Mrs, M.R.C.S., L.R.C.P., 16, Tufnell Park Road, N. 7. 

YELLOWLEES, D., M.B., Ch.B., 5, St James’s Terrace, Glasgow, W. 

Young, Miss M., M.A., B.Ed., c/o Mrs Fergus, 19, Crawfurd Road, Edinburgh. 

Youn, Miss Etta Prarr, Gowan Park, Cupar, Fife, Scotland. 

Yuuz, G. U., M.A., F.R.S., St John’s College, Cambridge. 


ASSOCIATE MEMBERS. 


Frvcu, Miss D. B. U., c/o Shoolbred & Co., Ltd., Tottenham Court Road, W. 1: 
Hornssy, L. H. c/o Shoolbred & Co., Ltd., Tottenham Court Road, W. 1. 
Newcomps, Miss E. D., St Ives, East Grinstead. 


BRITISH PSYCHOLOGICAL SOCIETY 
RULES 


NAME AND OBJECTS. 


1. This Society shall be called the British Psychological Society. 
2. The Society is instituted for promoting the co-operation of those 
mterested in the various branches of Psychology. 

3. The Society shall be responsible for the publication of The British 
Journal of Psychology. 


MEMBERS AND SECTIONS. 


4. The Society shall consist of Honorary Members, Ordinary Members 
and Sectional Associates. 

5. Persons of scientific distinction who have contributed to the 
advancement of Psychology shall be eligible for election as Honorary 
Members. 

6. Honorary Members shall be entitled to all rights and privileges of 
membership. 

7. Honorary Members may be elected from time to time on the 
nomination of the Council at any General Meeting of the Society. 

8. The Council shall be empowered to institute Sections of the Society, 
each Section being concerned with a special branch or aspect of Psy- 
chology. 

9. Election to a Section or Sections shall ipso facto constitute election 
to the Society as a whole and entitle those so elected to receive notice 
of and to take part in all General Meetings of the Society in addition to 
the meetings of the Section or Sections to which they belong. 

10. Sections shall have the right of electing Sectional Associates who 
shall receive notice of and shall be permitted to attend all Meetings of 
the Section or Sections to which they belong. Such Sectional Associates 
shall however take no part in the Government of the Society or the 
Sections, and they shall not receive The British Journal of Psychology. 

10 (a). Transfer from Sectional Membership to Sectional Associate- 
ship may take place on January Ist only, and after not less than six 
months’ notice from the Member of his wish to transfer. 

11. The procedure as regards the election of Sectional Associates 
shall be the same as that in the case of Members. 
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12. Every Candidate for election to the Society shall be recom- 
mended by at least two Members who shall be prepared to furnish 
information as to the Candidate’s qualifications for membership. No 
Candidate shall be submitted for election to the Society who has not 
first been approved by the Council or by a Sectional Committee. 


13. A Candidate who has been approved by the Council or by a 
Sectional Committee shall be nominated for election at the next General 
Meeting of the Society, or at the next Meeting of the Section respectively. 


14. One full week before the Meeting at which the ballot is to take 
place, the Secretary shall send to each Member a balloting paper con- 
taining the names and addresses of the Candidates and the names of 
their proposers. 


15. Any Member unable to attend a Meeting at which a ballot is 
to take place can vote by sending his balloting paper to the Secretary. 


16. One adverse vote in five shall exclude. 


17. To vote for a Candidate, a Member must prefix a cross to the 
Candidate’s name; to vote against a Candidate, he must erase the 
Candidate’s name. Members who wish to record a vote neither for nor 
against a Candidate must leave the name untouched. 


18. Any Member whose subscription remains unpaid for two years 
may, after receiving due notice, be removed by a resolution of the 
Council from membership of the Society. 


19. Whenever it shall be proposed to remove a Member from the 
Society for any reason other than failure in payment of subscription, the 
matter shall be brought as a formal resolution before the Council or one 
of the Sectional Committees (whichever it shall most concern). In the 
event of the resolution being passed, a ballot shall be held for the removal 
of the said Member at the next General Meeting of the Society, or at the 
next meeting of the Section respectively. Should two-thirds of the 
Members voting vote in favour of the removal of the Member, that 
Member shall be removed from the Society. 


20. If at any time it is desired to abolish any Section or Sections, to 
subdivide any Section or Sections, or to amalgamate two or more 
Sections, a Special Meeting of the Section or Sections concerned may be 
called for this purpose according to the conditions laid down in Rule 44. 
Resolutions passed at any such Meeting shall be reported by the Sectional 
Secretary or Secretaries concerned to the next Meeting of the Council. 
Should the Council approve of such resolutions, such resolutions shall 
immediately take effect. But should the Council formally express dis- 
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approval of any or all of the said resolutions, these resolutions shall be 
considered by an Extraordinary General Meeting of the Society sum- 
moned in accordance with the conditions laid down in Rule 44 and the 
decision of this Meeting shall be final. 

In the case of the desire to abolish any Section or Sections, the 
following alternative procedure may be followed. An Extraordinary 
General Meeting of the Society shall be summoned in accordance with the 
conditions laid down in Rule 44, and any resolution passed at this Meeting 
regarding the abolition of the said Section or Sections shall be final. 


OFFICERS, COUNCIL AND SECTIONAL COMMITTEES. 


21. The business of the Society as a whole shall be conducted by a 
Council consisting of the President, Vice-Presidents, Treasurer, General 
Secretary, Librarian, Editors of The British Journal of Psychology, one 
representative each of every Section and Branch to be nominated by the 
Sectional and Branch Committees, one representative of the Committee 
for Research in Education to be nominated by that Committee, and of 
six Ordinary Members. 

22. The President of the Society shall hold office for three years and 
shall not be eligible for re-election until after the lapse of a further 
period of six years. Every President shall at the termination of his 
period of office become a Vice-President for a period of six years. The 
other officers of the Society shall retire annually but shall be eligible for 
re-election. 

23. Every year two ordinary members of the Council, having served 
for three years, shall retire and shall be ineligible for re-election until 
after the lapse of one year. 

24. Names of Members to serve on the Council may be suggested by 
the Council or by any Member by sending the proposed names to the 
Secretary at least two weeks before the Annual General Meeting. 

25. Nominations for the election of Officers shall be handed in to the 
General Secretary before the Meeting preceding the Annual General 
Meeting and be announced at the Meeting preceding the Annual General 
Meeting. : 

26. One full week before the Annual General Meeting, the General 
Secretary shall send to each Member a balloting list containing: (1) The 
names of the Council; (2) The number of the attendance of members of 
the Council at the Council Meetings held during the year; (3) The names 
of those proposed by the Council or by Ordinary Members to fill the 


vacancies. 
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27. The Society may fill all the vacancies among the officers that 
may occur between two Annual General Meetings, by ballot in accord- 
ance with Rule 15 at the next General Meeting, due notice having been 
given. Similar vacancies among the ordmary members of the Council 
shall be filled by co-option by the Council. 

28. In the absence of an ex-officio Chairman (in accordance with the 
conditions laid down in Rule 42) the Council shall elect one of its Members 
to act as Chairman of Council. A quorum at a Council Meeting shall 
consist of five. If there be no quorum, the Members attending shall have 
power to transact business, subject to the approval of absent Members, 
to whom the resolutions adopted shall be forwarded. 

29. The first Meeting of each Special Section shall be convened by 
the General Secretary of the Society. At this Meeting the Section shall 
appoint its Chairman, Secretary and Sectional Committee. 

30. The Chairman and Secretary of a Section shall retire annually 
but shall be eligible for re-election. 

31. The size of a Sectional Committee shall be determined by the 
Section. A quorum at a Meeting of a Sectional Committee shall be as 
that Committee shall decide. 

32. When Sections have been formed, Rules 12, 13, 14, 15, 23, 24, 
25, 26, 27, 28, 40, 41, 42, 43, 44 shall (mutatis mutandts and unless ex- 
pressly stated to the contrary) apply respectively to the Committees, 
Chairmen and Secretaries appointed by these Sections. 

33. The Society shall not make any dividend gift, division or bonus 
in money unto or between any of its Members. 


SUBSCRIPTIONS AND FINANCE. 


34, Each Ordinary Member shall pay an annual subscription of one 
guinea, which shall entitle him. to receive a copy of The British Journal 
of Psychology, with the exception of such additional portions of the 
Journal as are devoted to special branches or aspects of Psychology and 
are published separately. 

34 (a). Ordinary Members who are members of all Sections shall 
pay an inclusive annual subscription of £2. 12s, 


35. In addition to the Ordinary Membership Subscription Members 
shall pay an additional fee for every Section which they join. This 
additional fee shall entitle Members of any Section to receive such 
additional, and separately published portions of The British Journal of 
Psychology as may be devoted to the special branch or aspect of Psy- 
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chology studied by the Section. The amount of such additional fee shall 
be fixed by the Committee of the Section concerned in consultation with 
the Treasurer, and any resolution passed by the Sectional Committee 
with reference to such fee shall, before coming into force, receive the 
approval of the Council. 

36. Sectional Associates shall pay a subscription the amount of 
which shall be determined by the Sectional Committee in consultation 
with the Treasurer of the Society. 

37. A Member may compound for his annual subscription by a fee, 
the amount of which shall be determined by the Council after consultation 
with the Sectional Committee and the Treasurer. Such composition shall 
entitle the Member to all the privileges of membership, which he enjoys 
at the time of composition, for life. 

38. The subscription is payable in advance and becomes due on 
January Ist. The British Journal of Psychology shall be sent only to 
Members whose subscriptions have been duly paid. 

39. The Council shall grant to each Section permission to incur such 
expenses as may be necessary for the work of the Section; the approxi- 
mate amount of such expenses to be determined by the Council. 


; MEETINGS. 

40. The Annual General Meeting shall be held in December, when the 
General Secretary’s Report and the Treasurer’s Statement of Accounts 
shall be laid before the Society. 

41. The General Meetings of the Society shall be at such times and 
places as the Council shall decide, but in each year there shall be at least 
four meetings. 

42. The President, or, failing him, a Vice-President, shall, whenever 
possible, act as Chairman at the Meetings of the Council and of the 
Society. In the absence of the President or a Vice-President, some other 
Member shall, on the motion of the General Secretary or his substitute, 
be elected to act as Chairman. 

43. The Secretary shall send to all Members of the Society notices 
of each Meeting at least seven days beforehand, and of the business to 
be transacted at the Meeting. 


44, An Extraordinary General Meeting may be summoned at any 
time by the Council, or by the General Secretary on the written request 
of twenty Members; at least fourteen days’ notice of such Meeting shall 
be sent to each Member of the Society. 
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VISITORS. 


45. Each Member shall have the privilege of introducing two visitors 
at any Meeting. The Council or a Sectional Committee shall however 
have the power of closing any Meeting or Meetings to visitors, provided 
notice to this effect be given on the notice convening such Meeting or 
Meetings. The names of visitors together with the names of Members 
introducing them shall be entered in a book provided for that purpose. 
Any Member of the Society attending a Meeting of a Section to which 
he does not belong must be introduced by a Member of that Section. 


BRANCHES. 


46. The Council shall be empowered to sanction and dissolve the 
establishment of Branches of the Society throughout the British Empire. 
Members of such Branches shall pay the same subscription as that of 
Ordinary Members direct to the Treasurer of the Society and be entitled 
to the same rights and subject to the same rules as Ordinary Members. 
The Council shall be empowered to refund to the Treasurer of any Branch 
such proportion of Branch Members’ subscriptions as the Council may 
determine to meet local expenses. 

46 a. Any Rules made by Branches of the Society shall be first sub- 
mitted to the Council for their approval. 

46 6, The minimum number of Members necessary to form a Branch 
shall be 10. 

46 c. Branches shall be required to present a report to each Annual 
General Meeting. 


RULES. 


47, The Rules of the Society may be altered at the Annual General 
Meeting, after notice of alteration has been given at a previous Ordinary 
General Meeting, or they may be altered at an Extraordinary General 
Meeting summoned for that purpose. Such Extraordinary General 
Meeting shall be held in London, and the purpose for which it is called 
shall be expressly stated in the notice convening the Meeting. No other 
business shall be transacted thereat. 


